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a symphony 
of form and 
texture 





GRATELITE is to form what verse 
is to prose: A more harmonious, inspiring 
vehicle of thought... which creates a mood, an 


atmosphere of warmth and richness. 


At close range, its repetitive geometric pattern appears 
as a delicate modular texture. From a distance, it suddenly fuses 


into one solid, luminous mass. Its aliveness is its trademark! 


GRATELITE—truly a creative work of art—a distinctive, functional 


design which blends with its surroundings—different from 


anything which has before been brought to life. 


Gratelite luminous louverall ceilings 


GrateLite louver. diffuser for fixtures 


TRUSTED name in lighting since 1902 





Prominent consulting engineer says... 


“| always specify slimline lead-lag ballasts “ 


Mr. H. R. Gerber, well-known San Francisco 
consulting engineer, with broad experience as an 
electrical inspector and construction design en- 
gineer, gives these reasons why he specifies slim- 
line lead-lag ballasts rather than the series type: 

“Itis still very inconvenient to have both lamps 
in the fixture inoperative if one fails when using 
series-sequence ballasts. Think of the additional 
time and energy used in removing both lamps 
and testing to find which lamp is burned out, 


or Carrying a spare lamp on a ladder and trying 


to juggle the new lamp and remove the bad one. 
It requires a certain amount of strategy and ad- 
ditional time. In my opinion, in a few years this 
adds up to a great deal more than the slightly 
greater cost of the slimline /ead-/ag ballasts.” 
To put these facts to practical use—recommend 
Westinghouse slimline /ead-/ag ballasts. For 
more facts see The Man With The Facts—your 
nearby Westinghouse representative, or write 
Westinghouse Electric Corporation, Lighting 


Division, Edgewater Park, Cleveland, Ohio. 


).04466 


you can 6€ SURE...i¢ irs 


Westinghouse 
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Put a real slugger on your team! Standardize on 
Starring Ballasts and hit a new high in lighting 
economy, efficiency and dependability. 
Certified” experience shows that, under the 
ear guaranty, ballasts retur 
iring the first nine monthe of 1954 totalled 
lees than 30/100 of 1° of all ballast hippec 


during the same pe riod 


Starring Ballasts are competitively priced. 
4 if yp 


Our new catalog will be furnished on reques ae x 
STARRING & COMPANY, INC. 


1600 SEAVIEW AVENUE ° BRIDGEPORT 8, CONNECTICUT 
EDison 4-0108 
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Room for the Future 


-—~with Lighting by LITECONTROL 


This light and cheerful Sun Oil office 
in Cincinnati has plenty of room to 


grow 


tive LITECONTROL installation can grow 


and its comfortable, attrac 


right along with it. Notice the spacing 
of the recessed fixtures: new fixtures can 
be added to each row, making them 
Or 


can be added between the present rows 


continuous new lines of hxtures 


This versatile installation with the 
built-in growth potential uses Litt 
CONTROL 5524,a2 lamp recessed trof- 
fer. Curved Holophane lenses direct 
the light to minimize brightness, so 
secing is comfortable all day long 
Notice, 


nize with the tiled ceiling 


too, how the fixtures harmo 


Light colors on the walls and ceil 


ing and a light.toned, attractive floor 


NEERS AND MANUFA 


pattern complete this picture of an 
outstandingly pleasant place to work. 
Installation was economical, of course, 
cleaning and maintenance are 


just life out the fixture lenses 


and 
easy 


from be low 


W hatever the lighting requirements, 
LiITECONTROL service and fixture efh- 
ciency will give you custom lighting at 
standard prices, Get in touch with your 
local LITECONTROL representative. 


© 


/ 


INSTALLATION , Sun Oi! Compony, District Soles 
Office, Cincinnati, Ohic 


PROJECT ENGINEER, Alex M. Engort 


GENERAL CONTRACTOR 
Construction Company, Cincinnati, Ohie 


Dowson-Evans 
AREA. 1250 saquore feet 
PIXTURES, Litecontro! 45524 recessed troflers, with 
Holophene £9033 and #9034 Low 
Brightness Lenses 
CEMLING HEIGHT, 9-0" 


SPACING, 8-0" on centers 


LITECON TRO Airteres 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 


FESCENT LIGHTING EQUIPMENT 


OriseTRIeUTED 


ONLY THROUGH ACCREDITED WHOLESALERS 
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Light for Seeing Principles 


in an 


Ecclesiastical Design 


HERE is a 
to principle 
poral. At any 
of Gerald E. Parks 


pany, Reading, Pa 


curious satisfaction in adhering 


lesiastical or tem 


the 


Edison 


whether ¢ 


rate, such was 


( x periens e 
Metropolitan Com 
in the re 


lighting of St. Joseph’s 


Roman Catholic Church in Reading 


The old lighting equipment was, ol course, re 
placed in the new lighting plans. In line with 
rinciples of lighting application, however, this 
I | PI 


was almost incidental to overall plans ,and espe 


eially surface colors. In order to receive benefit 


the 


any 


from new equipment, the hurech interior was 


entirely redecorated according to color plans ar 


team of lighting engineer 


The old 


gave way to a delightful gray-rose 


rived at by a two-man 
dark brown ceiling 


finish 


and interior decorator 
which in 


addition to better reflectan also achieved a 


sense 
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laght for seemg Principli in 


ot raising the ee 


cel area when 1 
whien afforded il 
altars 

It was tl ! 
tional ecel tica 
ment but with 1 
ance rrue Got! 


direct lig 
huge de w 


ing desig 


Irom 


Kor general lig 
vere suspended Ir 
These empl d 5 
with the proper dis 
150-watt 
f the lanter 


ling toward infinity Che chan 
efinished as a light blue color 
vautiful contrast to the all-white 
of all concerned to retain tradi 
| elements in the lighting equip 


nodern results in their perform 


design whieh | traditionalls 
pplemented with natural lighting 
ndows, was the aim of the licht 


rhting, lantern-type luminaires 
mm the gracefully curved ceiling 
)-watt incandescent downlights 
tr putior and nieldiy Three 





ially during 


lark. Kach of these | 


} 


ponding 


aon 


nit 


was purpose ly 


a' 


ta 


inh appr iran 


both side walls 


re located 


rt sources 


and «ae 
Matching 


unde! the 


areas With all com 


teandles are in service 


auditorium area 


Chancel Are: 


planned for 


tage like atmosphere, 


the K-40 


Ly pe were 


behind the natural valance 


hy 


the entire 


to make this 


prominent trips ol Ww) 


ensional 


tand ol 


/ ight ror 


eated in the 


rear 


the rear wall and produ 


; 
I 


effect The 


from the 


tire altar 


ar wall, and 


bly focused 


illuminated by a 


Switching system provides individual 
circuits, making 44 different ! tin 
combinations available. The amount of 
illumination is keyed to type of service 
and the amount of readi: 

done by the congre 

altar lighting and 


row of vertical strip using 40-watt fluores 


lamps and highlighted with one R-40 flood 
» directed to the altar itsell In ordet » accent 


statues above each altar, one R-40 spotlamp was 


! the hod) of the statue ana one R 1) 


floodlamp was directed to the outsid wall I 


flected light from this sidewall reduces all harsh 
shadows on the image. With one side of the statue 
illuminated by direct lighting of high intensity) 
and the other side with soft diffuse lighting, the 
image became more life-like than ever betore 


Switching System 


Flexibility of lighting control was considered, 


but since level of illumination need not change 


during a normal service, no dimming mechanism 
vas planned. There are different types of services, 
however, so separate and individual circuits wer 
installed. As any service may change so can the 
lighting. The forty four different lighting combi 
nations available are controlled by a simple switch 


ing system located near the main altar. The amount 


if illumination provided in the main auditorium ts 
to the amount of reading and singing done 


the congregation 
For the lighting engineer, Church officials and 
congregation alike success of the installation lies 


in its retention of well-loved church atmosphere, 


at the same tin 
today’s requirements for good church lighting 


e providing lighting which exceeds 
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A Modified Lumen Method 


of Daylighting Design 


HE purpose of a prediction technique in day- 
lighting design is twofold. The greatest ad 
vantage in having an adequate prediction 
technique is the possibility of studying alternatives 
of design for daylighting while plans are still on 
the drafting table. The architect can predict illu- 
mination within a room for varying conditions and 
ascertain which would be more advantageous in a 
particular building. He can weigh the advantages 
of clerestory and bilateral design with that of uni 
lateral design or he may determine the advantages 
of various ceiling heights on the illumination within 
the room. After a design has been chosen the archi 
tect can weigh the advantages of various surface 
reflectances within a room which also will assist him 
in designing a compatible artificial lighting instal 
lation. The other main advantage is to be able to 
predict a value for the illumination within a room 


This is 


more difficult than con paring alternative 


under a specific set of conditions somewhat 
s of design 
since all the interior and exterior conditions of the 
proposed installation must be obtained and taken 
into consideration. If the exact conditions are not 
used in the prediction technique, the results will 
not give the correct answer 

In comparing predicted results with measured 
values in existing installations, the engineer must 
use a proper testing technique so as to insure aceu 
rate recording of exterior conditions simultaneously 
with interior readings. By taking only one exterior 
reading of the vertical illumination on a window 
combining the illumination from the sky and 
ground, and comparing this with a prediction based 
on illumination from the sky alone; a variation of 
100 per cent can easily result 

The prediction of iumination within a room em 
ploying daylight as a source is far more complex 
than the prediction of illumination from artificial 
lighting. There are many more variables that must 
be taken into account in developing daylighting 
prediction methods. It is pra tically im possible to 


include all of these variables in a theoretical ap 


4 paper presented at the National Technical Conference of the 

nating Engineering Society September 1 17 1954 Atlantie 
City, N. J. Avurmors: Director. Daylighting Researcl ithern 
Meth« versity, Dallas, 7 1 Research Department, Libbey 
wens I i Glass Ce Toledc Ohio; and Research Engineer 
Detroit Steel Producta ¢ Detroit, Mich respectively 
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Daylighting De wn 


By j. W. GRIFFITH 
W. Jj. ARNER 
E. W. CONOVER 


This paper presents a modification and con- 
tinuation of a lumen method of daylighting 
design for predicting illumination on the work 
plane of interiors presented at the National 
Technical Conference of the Illuminating 
Engineering Society in 1952.' It is a result of 
the continuation of the Daylight Study Project 
at Southern Methodist Universiy sponsored by 
the Detroit Steel Products Company and the 
Libbey .Owens-Ford Glass Company. 


) 


proach to the problem. Hlowever, in the past 25 


years there have been several approaches to theo 
retical lumen methods of daylighting design.* In 
simplifying the problem for theoretical analysis 
of the 


authors of this paper believe that all of the vari 


many variables have been neglected. The 
ables must be taken into account before a prediction 
method of daylighting design can be of practical 
value to the architect and illuminating engineer 
With this in mind, it was decided that an empirical 
approach to developing a daylighting prediction 
method would be a far more direct approach. Fur 
thermore, it was felt that a method of daylighting 
design based on empirical data would. be easier to 
comprehend and use, than would a rigorous mathe 
matical analysis even if it were possible to include 
the many variables affecting daylighting design 

In studying the problem of predicting daylight 
variables were broken 


ing within the room the 


down in* wht basic categories 


1. The Source 

The primary source of daylight is the sun. Where 
the sunlight is incident on the fenestration and is 
not diffused the interior illumination distribution 
Since 


from the sun must be computed separately 


the illumination distribution within the room will 
vary with both the solar azimuth and altitude a 
well as intensity it is necessary to predict for sp 
cific conditions 

A second source is the sky-brightness pattern 
above the horizontal as viewed from the fenestra 
tion area. This includes sky conditions such as clear 


overcast, uniform, partly cloudy, and reflections 


from obstructions. In predicting illumination from 
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techniques 
for such a condition 
pattern similar 
Figure C-4 page 
of Davlighting® 
curves. To di 


a brightness pattern 


It is quite evident 
KY pattern 


istributions 


minimum 
ind lower 


ers 
tration wh 


ighter portion of 
pattern and 
ely the maximum 
higher for the 
and the minimum values n the interior 


\f thy 


onsiderably higher 


horizon the brightn 

than that for an 

compared for equal intensities of 
tration and it 18 quite evi 

utilization of inter-reflected illumina 

clear sk‘ 


ich higher for t pattern 


partly cloudy sky pattern is a combination 
ar sky and overcast sky patterns It is con 
stantly changing and, consequently, it is very diffi 


cult to assum 


exterior conditions for predicting 
illumination from this type of sky. Since the partly 
cloudy sky a combination of the two sky patterns 
it is believed that any installation designed to pro 


both the 


sky and overcast sky will consequently produce de 


duce adequate illumination from clear 
sirable results for most partly cloudy skies 

A third source 
the horizontal as viewed from the fenestration, com 
This 
illumination reflected from 
below the 


is the brightness pattern below 


monly referred to as the ground brightness 
takes into account the 
the ground and/or roofs, ete., that are 
normal to the fenestration The curves in this paper 
ire based on uniform ground brightness and, where 
the brightness pattern does not vary over a wide 
range, the average ground brightness can be used 
to compute the illumination from belew the horizon 
In cases where a deep shadow or an area of con 
fenestration 


used. All 


siderably high brightness is near the 


a weighted average brightness must be 
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of the work plane illumination from the ground is 
obtained by interreflection. Consequently, the high 
er the reflectance of the 


greater the utilization of ground reflectance. On 


walls and the ceiling th 


overcast days the brightness below 1 horizontal 


will approach the brightness of the sky as a limit 
When the average ground reflectance is very high 
as with snow cover or large concrete areas around 
a building and controls such as horizontal louvers 
or overhangs are used, the illumination from the 
ground can be utilized to produce a large percent 
age of the illumination on the work plane. For cleat 
sky conditions the brightness below the horizon is 
of even greater importance. Frequently the bright 
ness below the horizon will be greater than that 
above 


on the 


for clear sky conditions when the sun 1s not 
fenestration 
‘ 


Any obstructions outside the fenestration can be 


taken into account in the daylighting predictions 
by using weighted brightness patterns above and 
below the horizon. In w ighting the brightness pat 
terns one must remember that the obstruction itself 
has some brightness and, in some cases, may be even 


brighter than the sky or ground 


The Fenestration 

The type and location of the fenestration has a 
tremendous effect upon the distribution of illumina 
tion within the rooms. Consequently, it is neces 


sary to develop curves for unilateral, bilateral 


clerestory, skylight or any other fenestration de 
sign. By drawing a distribution curve of illumina 
tion similar to the curves used in the Fenestra 
Method* the illumination curves from various win 
dows may be added together to give the total illumi 


nation for multilateral daylighting design 


Window Area 

The height of the window and its relation to the 
height of the ceiling of a room affects the distribu 
tion of the illumination in the room due to its loca 
tion above the work plane. The height of the win- 
dow in conjunction with its length determines the 
total amount of illumination area when reduced by 
obstructions such as muntins, mullions and mortar 
joints. The curves in the paper are based on the 
main fenestration extending from wall to wall and 
from a normal sill height of approximately three 
feet to the ceiling 


4. Transmission of Fenestration 


The total lumens transmitted through the fenes- 


tration from the source is proportional to the trans 


mission of the fenestration media. The transmis 
sion of the fenestration media is for clean glass and 
another factor must be considered in areas where 


the dirt collection is severe 
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5. Location of Observation Point 

In simplifying the prediction technique it was 
found that the illumination should be predicted for 
the various brightness patterns and fenestration 
areas separately. This requires prediction of illu 
mination at several points within the room rather 
than an average illumination value as used in pre 
diction techniques for artificial illumination. The 
determination of the average daylight illumination 
in a room does not locate the point of average day 
light illumination which may vary considerably in 
different rooms and for that reason prediction 
eurves were developed for the following points on 
a center line perpendicular to the fenestration 
maximum point five feet from the fenestration, the 
mid-point in the room, and a minimum point five 


feet from the interior wal! opposite the fenestration 


These points were chosen so that a work plane level 


of illumination curve could be constructed for addi 


tion of multilateral lighting designs 


6. Room Dimensions 


The physical dimensions of the room are much 


more critical in daylighting predictions than for 
artificial prediction techniques. The depth of the 
room or width perpendicular to the window deter 
mini 


mines the location of the mid-point and the 


mum point of observation. This dimension has a 


maximum point ol 
The length 
affects the 
fenestration area and shows up in the total lumens 
The height of the ceil 


ing indirectly affects the area of the fenestration 


relatively small effect upon the 
observation near the fenestration area 


of the room parallel to the window 
transmitted into the room 


as well as the location of the center of the fenestra 
tion area above the work plane. The curves in this 
paper are based on flat ceilings and if sloping ceil 
ings are employed additional curves must be devel 
oped. The amount of inter-reflected light from the 
ground and the lower horizon is either increased or 
decreased depending upon the angle of the sloping 
Thus, 


if the fenestration area is at the high side of a slop 


ceiling with respect to the fenestration area 


ing ceiling, the ceiling will not only reflect a larger 
percentage of illumination from the ground but it 
will in addition reflect a portion of the sky bright 


ness 


Room Reflectances 

The reflectances of the interior surface within 
a room affect both the amount of illumination on 
the work plane and its distribution. The reflectance 
of a flat ceiling in a room has no effect upon the 
direct component of the sky light or illumination 


from brightness patterns above the horizontal 


However, the amount and distribution of the in 
direct component of daylighting from the sky as 
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well as the indirect illumination from below the 
horizon is definitely dependent upon the reflectance 
of the ceiling. Naturally the higher the reflectance 
of the es 


reflected light in the room. For this reason, the 


iling the greater the utilization of any 
curves shown in this paper are based upon a ceiling 
having an approximate reflection of 85 per cent 


which is obtainable with flat 


white paint since 
most floor reflectances do not vary too greatly from 
1) per cent this value was used for determining 
the eurves. Small variations in floor reflectances 
have little effect upon the work plane illumination 
Wall reflectances in rooms may vary considerably 
and for this reason the curves are drawn for walls 
having a reflectance of 30 per cent and 70 per cent 
Values between 30 per cent and 70 per cent can be 
these 


estimated fron urves by using straight lin 


interpolation. It is impractical to predict the re 
flectance of furniture or its location in most rooms: 
therefore. these curves wer developed for rooms 


employing no furniture or decorations 


8. Controls 
l through 12 


ing clear glass with no controls 


Figs are for fenestrations employ 
These curves as 
indicated are applicable to daylighting conditions 
where the sky is overcast or for clear skies with no 
sun on the window. Figures 13 through 18 are for 
fenestration areas having a diffuse distribution 
They may be used for fully drawn shade cloth, fiber 
glass curtains, synthetic shades and for diffusing 
glasss if their distribution pattern approaches the 
cosine law of distribution. Additional curves must 
be developed for controls such as louvers and over- 
hangs above the fenestration, since these controls 
utilize to a greater extent the reflected illumination 
from below the horizon. Controls such as reflectors 
placed under the fenestration increase the average 
illumination from below the horizon and can be 
taken into account in the average reflectance of the 
ground. The curves given for diffuse controls are 
not applicable to glass blocks because the egg craté 
louver effect of the mortar joints has not been taken 
into account 

constitute a rather for 


that all of these 


The preceding variabl 
midable list 


are not independent variables, but many are de 


It is quite apparent 
pendent on each other. In developing this predic 
tion technique it has not been practical to consider 
Wher 


consid 


each of the dependent variables separately 
ever! possible the dependent variables are 
ered together under normal condition 


Experimental Techniques 


The experimental technique used in obtaining 
additional data for this paper imilar to that 
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Figure 1 Figure 2. Pigure 3 


Curve determining the Illumination Coefficient of the maximum point. Fig. 1, with light from a clear sky only 

incident on the main window: Fig. 2, with light from a uniform sky only; Fig. 3, with light from an overcast sky only 

incident on the main window. Reflection factors: Solid Curve—ceiling 85 per cent, walls 30 per cent, floor 30 per cent 
Broken Curve—ceiling 85 per cent, walls 70 per cent, floor 30 per cent 








Figure 5 Figure 6 


Curves for determining the Illumination Coefficient of the mid-point. Fig. 4, with light from a clear sky only; Fig. 5 
with light from a uniform sky only; Fig. 6, with light from an overcast sky only incident on the main window. Refiec 


tion factor Solid curves ceiling 85 per cent, walls 30 per cent, floor 30 per cent. Broken Curves ceiling 85 per 
cent, walls 70 per cent, floor 30 per cent 
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Figure 7 Figure 8 Figure 9 


Curves for determining the Ljumination Coefficient of the minimum point. Fig. 7, with light from a clear sky; Fig. 8, 

with light from a uniform sky; Fig. 9, with light from an overcast sky only incident on the main window. Reflection 

factors: Solid Curves ceiling 85 per cent, walls 30 per cent, floor 30 per cent. Broken Curves ceiling 85 per cent, 
walls 70 per cent, floor 30 per cent 
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Figure 10. Figure 11 Figure 12 


Curves for determining the Illumination Coefficient. Fig. 10, of the maximum point with light from a uniform ground 

Fig. 11, of the midpoint with light from a uniform ground; Fig. 12, of the minimum point with light from a uniform 

ground only incident on the main window. Reflection factors: Solid Curves ceiling 85 per cent, walls 30 per cent, floor 
30 per cent. Broken Curves ceiling 85 per cent, walls 70 per cent, floor 30 per cent 


outlined in the previous paper envitled A Lumen index concept for daylighting 1s not consistar for 


Vethod of Daylighting Design \dditional tests rooms that a not square In the Harrison-Andet 


were run in the artificial sky at th Davlightine son method of predicting artifi ial illumination 
Laboratories of Southern Methodist University em there is no difference in the room index of room 
ploying one-twelfth scale models To insure aceu having a ratio room length to width of two or one 
racy in using one-twelfth scale models, a compari all hese rooms are identical since the method 
son was made between a full size room and a on requires the placement of the luminaires to be in a 
twelfth seale model empl ing the same interior symetrical irrangement uch that the illumina 
decoration and fenestration as well as identical tion diversit less than two. In the daylighting 
exterior conditions. This was accomplished by predictions there is considerable difference in a 
building an exact duplicate of the full size test room with a length to width ratio of two. and one 
house at Southern Methodist University and pla with a rat if one-halt 4 room having a length 
ing it in front of the window of the full scale model to width ratio of one-half would be four times as 
Simultaneous tests were run with th photograph wide or deep as a room having a ratio of two if the 
recorder and duplicate readings were obtained lengths of the two roon were the same 
throughout the roon Thus it was concluded by The eurve for the illumination oe ent have 
careful consideration to all details of a room, a heen based on a formula whicl in be expressed a 
model vould give the same results as a full Zz follow 

test roon lumens reaching the point of 

All of the model tests were taken with clear glas Mluminat observation on the work plane k 

in the window area. However, for ease of compu Coefficient lumens incident on th 

tation. the results yere a ided by the transmiss n nominal window rea 

ictor of the clear glass t tain ti ui nown his tl hanges the juation wr deter ning 


Basic Revisions 


After further stud and testing it was found I Dp 


that the window index concept is not suitable for Wher 


rooms having ratios of room length to room widtl j 7 Play 11] tine ‘ 
Wo! lan iminati 
other than one. For this reason the window index fret 1] 
‘ if ‘ ;tM il iifé 


eurves have been dropped from this prediction 


, in / Illumination Incident on Vertical Win 
technique and the illumination coefficient has been 
c ; : dow from the oures footeandl 
pl itted against the different ariables affecting th 
cal | \y of masoni nis ! Vvindow 
particular situation. The room index for artificial :' 
" " . re et 
illumination was based upon the uniform distri _ 
tion of illumination at th vork plan Since the h I mination Coefficient for 5} Ground 
wo! plane diversit varies considerably as t r diffu light 
ratio of room length to root width 1s varied, the / lransmittance of ‘lazing mediur ror 
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Figure 13 Figure 14 Figure 15 


Curves for determining the Illumination Coefficient. Fig. 13, of the maximum point with light from a diffuse control; 

Fig. 14, of the mid-point with light from a diffuse control; Pig. 15, of the minimum point with light from a diffuse con- 

trol only on the main window. Reflection factors: Solid Curves ceiling 85 per cent, walls 30 per cent, floor 30 per 
cent. Broken Curves ceiling 85 per cent, walls 70 per cent, floor 30 per cent. 


oor oA TERS ee 


ot. 














Figure 16 Pigure 17. Figure 18 


Curves for determining the Illumination Coefficient. Fig. 16, of the maximum point with light from a diffuse control; 

Fig. 17, of the mid-point with light from a diffuse control; Fig. 18, of the minimum point with light from a diffuse con- 

trol only on the bilateral window. Reflection factors: Solid Curves — ceiling 85 per cent, walls 30 per cent, floor 30 per 
cent. Broken Curves ceiling 85 per cent, walls 70 per cent, floor 30 per cent. 


clear flat sions of the room. These curves are used to predict 
the illumination coefficient or the coefficient of 
to ma utilization for various observation points under the 


onry opening fo ical metal conditions shown. The solid curves are for rooms 


window constructi having a floor reflectance of 30 per cent, a wall 


wi Maintenance Wastes reflectance of 30 per cent and a ceiling reflectance 


, of 85 per cent. The broken line curves are for 
The perpendicular distance of the point opr 
rooms with a floor reflectance of 30 per cent, a wall 
observation from the window, feet — 
reflectance of 70 per cent and a ceiling reflectance 
ine the illumination at a point from a of &5 per cent Where only two curves are shown 
employin a diffust control th the coefficient of utilization does not vary apprec! 

the control must be ably with a change in the room length to room 
above equation width ratio. In Figs. 1 through 15 where three 
curves for each wall reflectance are shown the upper 
Daylight Performance Data eurve is for rooms having a length to width ratio 
obtained and evaluated are 0.5: the middle curve is for rooms having a 
These data are the length to width ratio of 1; and the lower curve is 

J] 


sundred tests and have been re for rooms having a length to width ratio of 2. In 


arying with the physical dimen Figs. 17 and 18 the upper curve for each wall re 
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Figure 19. Footcandle distri 
bution graph. 








fle ‘ 


ance represents a room having a length to width 
ratio of 0.75; the middle curve a room having a 
length to width ratio of 1; and the lower curve a 
room having a length to width ratio of 1.33 

Figs. 1 through 12 contain curves for predicting 
the coefficient of utilization when clear glass is used 
as a fenestration media and employing no controls 
Figs. 1, 2, and 3 are used for predicting the coef 
cient of utilization for the maximum value of illu 
mination for clear, uniforn 


Figs. 4. 5. and 6 are used to 


and overcast sky con 
ditions respectively 
predict the coefficient of utilization for the mid 
point in the room and Figs. 7, 8, and 9 are used to 
predict the coefficient of utilization for the mini 
mum values of illumination for clear, uniform, and 
overcast skies conditions. Figs. 10, 11, and 12 ar 
used to predict the coefficient of utilization of the 
maximum, the mid-point, and the minimum value 
of illumination within the room from a uniform 
ground or brightness pattern from below the ho 
rizon. Figs. 13, 14, and 15 are used to predict the 


coefficient of utilization for maximum, mid-point 


and minimum values of illumination from the large 
window with the normal sill height employing a 
diffusing control medium. Figs. 16, 17, and 18 are 
used to predict the coefficient of utilization for the 
contribution from a 2-ft-9-inch high bilateral win 
dow with a diffusing control. In this paper a bi 
lateral window is one in the wall opposite the main 
vindow. Its height is measured from the ceiling 
down 

The curves shown in Figs. 1 through 15 ar 
based on tests of room sizes varying from 10 feet 
to 40 feet in 10-foot modules with a ceiling height 
varying from 8 feet to 14 feet in 2-foot modules 
The curves in Figs. 16, 17, and 18 are based on tests 
of room sizes: 30 ft by 30 ft, 30 ft by 40 ft, 40 ft by 
40 ft, and 40 ft by 30 ft with 8-ft, 10-ft, 12-ft. and 
14-ft ceiling heights. They apply only to bilateral 
windows using diffusing controls or the equivalent 
and the transmission factor of these controls must 


be included in the equation 
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FEET FROM MAIN WINDOW 
The following symbols are used for simplifica 
tion 


VW th 


to the window 


width of the room in feet perpendicular 

the length of the roon parallel to the win 
dow in feet 

D = the perpendicular distance of the point of 
observation from the window 


the center of the window 


Example 


Compute the illumination distribution curve for 
a 32 ft by 32 ft by 12 ft room with a main window 

feet long and extending from a 42-inch sill to the 
ceiling oriented north. Then add to this the illumi 
nation distribution curve of a 2 ft 9 inches bilateral 
window with a sill height of 9 ft hes and 32 


feet long o1 ented south 


issume the following condition 
Reflectances 
Floor 10 per cent 
Wall 60 per cent 
Ceiling 85 per cent 
Incident Illumination from an overcast 
North 500 footcandlk total 
300 from sky alone 
200 from ground alone 
soutl 2 footeandt| total 
(ontrols 
North None 
South &-foot reflector under the 2 ft 


bilateral window 


Wind 
Maintenar 
VF 


These ar 


taken at Southern Met 
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Th 


ed a distribution pattern similar to a diffusing 


Deter 


‘ refle 


tor under the bilateral window pro 


no diffusing 
T, is 1.00 


Since there was control the 


ion Ttactor 


Detern ine 


2.84 


ine the Coefficients of utilization 


0104 


Ost) 


from figure 


from figure 


step 


distribution graph, figure 


Step 


32 feet 


Plot the data in otep 5 on the footeandle 
19 


Determine the variables for the bilateral 


window 
Height 


Sill 


l 


14 148 


i2 feet 


l 
He 


~ 


8 Determine 


‘ 


max 


mid 


ior 


0.625 feet 


ight 9.25 feet 


leet 


5 square 


MW 20 


the coefficients of utilization 


the bilateral window 
OO68 
0117 
0108 


16 
17 
18 


from figure 


from figure 


from figure 


FE, mid } 
Y min BE 


0074 from figure 


0053 figure 10 


rure 11 
1? 


from 
O102 Irom f 
O108 from figure 


Determine the illumination at the ma 


mum, mid, and minimum points from t 


Ky alone 


VE 

100 0104 
10% 6 footeandles 

WO 27? (is 

16 
footeandles 

0074 


"6.1 
ww 979 
27 


14.3 footeandles 


ermine the illumination at the 


mid 


‘ro ind 


mun and minimum points fron 


| ] 
dD 


oreo ' 
7 O05 


VS 


; J 9 foot an ihe Ss 
979 O1ov 


16 


Foote indles 
ww. 


0108 


footeandles 


Determine the total 


maximum, mid, and n 


the sky and ground 


108.6 145.5 ft 
18.3 ft 
28.2 ft 


, TAX I max 
mid 
min 
Griffith 
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illumination at th 


XI 
he 


maxi 
the 


inimum points fron 


Conove r 


9 Determine the illumination at the maxi- 
mum, mid, and minimum points from the 


bilateral window 


Ky - 
dD 


OU6HS 


13.8 footeandles 
0117 
16 


b) Bagmid 


23.6 footeandles 


9 
Di < Ss 


0108 
Emin 


| 


12.9 footeandles 


Step 10 Plot the data in Step 9 on the footcandle 


distribution graph, figure 19 


Step 11 Add the curves for illumination from the 
main window and the bilateral window to 
produce the total illumination distribution 


curve 


The 
lateral 


the bi 
at 
1950 


footeandle distribution curve for 
test taken the full size test 

Southern Methodist University on March 24 
the total 


curve shown in figure 19 


in house 


~oincides with footeandle distribution 
The actual corresponding 
footeandle values for the full size test on the center 
line perpendicular to the window were 158 maxi 


The 
71.9 mid-point, 


mum, 73 mid-point, and 71 minimum pre 
dicted values are 158.4 maximum 


and 72 minimum 


Conclusions 


l. This paper presents a relatively simple and 


qui kh 


within rooms 


method for the prediction of daylighting 


2. The scope of the method will be 


further ex 
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tended with the development of curves covering K 


horizontal louvers and overhangs for sun exposures clone correlation sepertes ™& 5 a ee. eee 
. ae ' st too ¢£ i ft ! tru Cor ient the method as 1 
} The authors are confident with little addition ‘ 
pr ted haem < | j gainst s ra esta re 
al experimentation the method can be extended to ported in eat the series. with somewhat less 


cover illuminations on the other important surfaces precise cor! ' ome cases ould appear, however, 





of the room and so lead to a prediction of bright that tl t ts present state of d ypment ean be 
ness ratios nsidered t withit : r minus | per cent for 
t rang litions i t | it ntirely 
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The 


occasion? 


the 


init 


D units measured perpendicularly fron 
For 


ft out of the 


iestration simplification this 


formula for detern 


ning 


various points in the room. By inclusion 


wure, the denominator would always be 


un.t of measure and since this would not 


of the formula but only the mite of 


lication of the denominator by one has 


the de 


lrawn to 


D* should be used in 

K should be r 
of deve 
Mr. Biesel 


did not v vers 


Bies« 


tor ind tl it the 


the 


suggested by 


formula. In early stages 


the 


this new oping 
wis 


the 


that the 


ehnique formula 


it the illumination with 
distances T his 18 ue ‘ T fact 


not the same 


from the 
es with predicted 
be taken to 


is the interi 





Floodlighting 


The 20th Anniversary of Central Soya 


McMillen Feed Mills and the 75th birthday of its founder 


Dale W 
Fort Wayne 


McMillen 


Ind 


celebrated at the Memorial Coliseum, 
Recording the event in color movie film 


an Anniversary 


required 500 footcandles illumination, color-corrected to 


j200K. Lighting and power equipment, listed below, was 
installed and operated by Jack A. Frost, electrical con- 
tractors, Detroit, Mich. 


Lighting and Power Equipment 


Twenty-one 10,000-watt color spots 
Thirty-eight 5,000-watt color spots 
Two 225-amp. brute spots 

Six 170-amp. arc lights 

Four 90-amp. arc lights 

Six twin-arc broadsides (duarcs) 


Stands, 


rings, gelatins, barn doors, etc 


extensions, color frames, diffusing 


Four 600-amp d-c generators 
One 3600-amp 


trailer 


45,000 feet of 


plug-in bars, main line contactors, etc 


(single phase) transformer 


cable — with all required 
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.£.S. LIGHTING DATA SHEET 


A.LA. Pile No. 31} 


Ris 


INSTALLATION AT GROVE LABORATORIES, 8800 LADUE ROAD, ST. LOUIS, MISSOURI. 


Lighting an Executive Office 


LIGHTING OBJECTIVE: To provide general room illumination with supplementary lighting o 


the desk and conference tabl 


GENERAL INFORMATION: 17), 


13 inches. Ceiling height is 10 feet 


INSTALLATION: After eighteen months use, general lighting of 36 foo the center of the 
room and averaging 34 footcandles on the desk and table top wi provided by j pec ial Davbrite 
two-lamp cove around all four sides of the room. Fig. 2 shows a sé 0 e cove construction 
Lamps are 40-watt T-12 standard cool white 

Above the combination desk and conference table ar ecessed five Rambusch Annulites 
AL-49 Alzak) each containing one 150-watt silvered bow! lamp. The Annulites in combination 
with the cove provide 40 footecandles at the center of the room and to 92 footeandles (average 
76) on the table top 

A eouch on the wall opposite the window is lighted with 150-w: ertified table lamps on two 


end tables 


iTS ON ti Viv 








Lighting an Executive Office (Continued) 


brightnesses under full illumination eightecen 


ter installation were as follows 


10" RADIUS 











1 8-8" TO FLOOR 


Architects: Jamieson, Spearl, Hammond and Grolock; electrical engineer: C. H. 
Zurheide, all of St. Louis. 


Lighting data submitted by C. H. Zurheide, Smith-Hanlon-Zurheide-Levy Inc., 
Consulting Engineers, St. Louis, Missouri as an illustration of good lighting 
practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, New York. 





Operation of Mercury Vapor Lamps 
On Series Street Lighting Circuits 


HE OPERATION of mercury 


for streetlighting on a series circuit without 


vapor lamps 


isolating transformers has been commercially 
introduced to the public by at least three companies 
during the past year and a half. The first experi 
mental installation in this country of public record 
was made in 1950 by Weston 
Mercury vapor lamps have a negative resistance 
characteristic and so must be connected to a source 
of constant voltage through a suitable current lim 
iting device. Sufficient voltage must be applied to 
: at the lowest expected 
Mercury 


lamps are designed to operate at a fixed wattage 


each lamp to initiate the ar 


ambient temperature to be encountered 


and appreciable variations from their design watt 
age will affect light output, life 


While these lamps are instant starting, 


and lumen main 
tenance. 
full light output is not attained until after several 
minutes of operation during which the lamp be 
comes heated. An interruption in current, while 
the lamp is hot, extinguishes the are for several 
minutes since the voltage necessary to restrike the 
are in a hot lamp is much higher than that required 
in a cool lamp. These characteristics must be con 


sidered in the design of any operational system 


and a number of circuits have been designed to 
permit satisfactory operation of the many types of 
mercury vapor lamps. The modern ballast for con 
stant voltage supply and for operating a singl 
lamp or pair of lamps, gives excellent results under 
a wide range of conditions 

introduced 


At the time mercury lamps were 


constant-current circuits in this country were very 


nearly standardized at the values of 6.6 amperes 


and 20 amperes. Since each mercury lamp type re 
quired a different operating current it became com 
mon practice to connect them to a constant-current 
circuit through a two-winding current transformer 
with an air gap in the core to restrict the open 
cireuit voltage at the luminaire.* The constant 
current transformer was the current limiting de 
vice in such circuits and supplied the voltage for 
Now that the E-H1 400-watt lamp domi 


nates the mercury vapor lamp types used for street 


starting 
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Operation of Mercury Vapor Lamps 


By M. E. KECK 
W. A. OGLESBEE 


lighting, conustant-current systems at the exact 


operating current of the E-H1l lamp have been 
introduced thus eliminating the necessity of a cut 


rent transformer 


Equipment Needed for Operation 
of Mercury Lamps on Series Circuits 


To set up a simple series circuit for the E-H1 
lamp, the following items of equipment are needed 
(1) A constant current transformer which will 
This 


is 3.2 amperes if the E-I11 lamp is operating ve 


deliver normal operating current to the lamp 
tically and 3.3 amperes if the lamp is operating 
horizontal], 

ys A film cutout with a breakdown voltage 
above the starting voltage of the lamp at the lowest 
expected temperature (approx. 300 rms v.) and be 
low the flashover voltage of the parts within the 
outer bulb of the lamp (1500 crest volts 

}) A luminaire to house the lamp, film cutout, 
and optical system with electrical clearances com 
urrent transformer 


mensurate with the onstant 


open eireuit voltage 
} A time delay device 


energized for approximately 8 min 


to prevent the circuit 
from being ré 
utes after the cireuit has been de-energized thus 
allowing the lamps time to cool before attempting 
to restrike the ar 

) An undervoltage re lay to automati 
energize the circuit upon the occurrence of 
age dip of sufficient severity and duration 
ionize an E-H1 lamp 

6) A protective relay to automatically de-ener 
gize the primary ol the constant-current trans 
former in the event of an open in the series circuit 


tilabl 


ly and if connected as indicated in Fig. 1 


The above components are a commercial 
will form 
heart of any 


an operational circuit. The series 


cireuit is the constant-current transformer. Two 
types of constant-current transformers are in 

mon usage: the widely used moving coil t pe 

2) and the static type employing either the mono 

elie square cireuit,*® or the “T” cirenit* (Fig. 3 

The moving coil type regulator is well suited to the 
series operation of mercury lamps and the “T” 
ircuit static type regulator can also be used. The 
customary monocyclic square circuit is not suitable 
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Figure 1. Connection of the component parts of a straight 
series system to operate E-H1 mercury lamps 








for operation of mereury apor lamps due to the 


pe aked eurrent wave shape produced 

An actual series streetlighting system will utilize 
either overhead wiring or underground cabl In 
either case the resistance and inductance of the cir 
llowever, 


same 


euit will be approximately the 


with underground cable, the distributed capaci 
tance between the conductor and ground will be 
appreciably greater than when overhead wiring 1s 
used. This factor of capacitance to ground is of 


great significance as re gards the maximum voltage 


appearing across individual films and lamps follow 


ing a voltage dip which interrupts current through 


the lamps 


Operation Under 
Steady State Power Supply Conditions 


The first important consideration for evaluating 
possible circuits under steady state power supply 
conditions is to consider the secondary crest volt- 
age values and voltage wave shapes found upon 
energizing the primary of the constant-current 
transformer. The oscillograms of Fig. 4 indicate 
the open circuit voltage wave shape for both the 
moving coil and the static type regulator. The 
moving coil regulator produces a nearly perfect 
sine wave with no appreciable voltage peaks during 
starting. The static type regulator produces a 
transient open circuit voltage which is appreciably 
higher than the normal open circuit voltage and 
which persists for several cycles after starting. If 
designed with a saturable output transformer 
which is the usual practice, both the transient and 
steady state open circuit voltages are peaked. The 


static type revulator because of this transient volt- 
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Figure 2. The well-known moving coil constant-current 

transformer is simple electrically and has been developed 

to a point where mechanically it gives many years of 
trouble-free operation. 


age may over stress the cable insulation consider- 
ably more than the moving coil type under open 
circuit conditions. The next factor to be considered 
is the current wave shape during starting and 
operation. The oscillograms of Fig. 5 indicate that 
both types of regulators provide a high value of 
starting current and a reasonably good current 
wave shape 

Since for optimum results in life, lamen output 
and lumen maintenance, mercury lamps should be 


operated at exactly the design wattage and since 


MONOCYCLIC LINE VOLTAGE Tars 
SQUARE 


———H, 


OUTPUT 


REACTOR TRANSFORMER 
CAPACITOR 


T- CIRCUIT 
RLIRAALEIL ROLLE LO -m< 


« 


LINE 


«< 


Figure 3. Constant-current circuits which are relatively 

complicated electrically but eliminate all moving me- 

chanical parts are the monocyclic square circuit (upper) 

and the T-circuit (lower). Both circuits utilize the reso- 

nance between inductive and capacitive elements to 
achieve constant-current output. 
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STATIC REGULATOR 


Figure 4. Open circuit voltage wave shape of static type 

constant-current regulator (circuit as Fig. 3) and moving 

coil constant-current transformer as primary is energized. 

Note peaked voltage wave during first few cycles of 
static regulator 


the provision of constant current and variable 
potential does not insure that the lamps will oper 
ate at constant wattage, it is desirable to determine 
the wattage variation which will exist if exactly 
the same current is supplied to a number of lamps 
representing the tolerance of normal manufacture 
The results of such a test are shown in the table 


below 


Lamp Watts at 
3.3 Amperes 


Lamp Voltage 


120 (minimum pro 
duction limit 


From a statistical analysis of one manufacturer's 
production of E-H1 lamps it has been determined 
that 85 per cent of the lamps produced are within 
the 130-140 volt range 

From the above it can be seen that a small per 
centage of lamps at the extreme upper end of the 


voltage range will fall outside the desired wattage 


limits ol : 10 pe r cent 


Series circuits are normally operated with the 


series loop ungrounded so that a single accidental 


ground will not affect operation. On such a system 


a single fault to ground will not interfere with 


operation but wili change both the open circuit 
to ground voltage and the normal operating voltage 
to ground at any particular spot in the loop in 
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accordance with the circuit constants and the loca 


tion of the ground. The worst position for such a 


ground is adjacent to the constant-current trans 


former and hence for a normally ungrounded loop 


the insulation class of the cable and luminaire must 
be adequate to withstand this condition. In com 
27 lamps, 


SOUU 


mercially available systems operating 25 
the open circuit voltage is in the order of 
volts. It is possible to operate a series loop with a 
deliberate ground located at some point on that 
loop. If this grounded point is located at the mid 

point of the load the maximum voltage to ground’ 
will be one-half that of the same system normally 

idental ground located 


With 


a series loop normally grounded at its midpoint, a 


ungrounded but with an acé 


adjacent to the constant-current transformer 


single fault to ground will render a portion of the 
lamps inoperative. It is questionable if the relia 
bility of a single deliberate ground is sufficient to 
warrant reduction in insulation class on the equip 
ment for a series loop 

Inasmuch as an accidental open circuit condition 
stress the circuit insulation to ground to the 
constant-current 


full open cireuit voltage of th 


transformer, equipment design must be based on 


the full open cireuit voltage of the constant-current 





85 CYCLES 


Current wave shape for static type constant 
(circuit as Fig. 3) and moving coil 


Figure 5 
current regulator 
constant-current transformer as circuit is energized with 
a load composed of E-H1 lamps. Normal current value is 
reached quickly with the static type regulator and more 
slowly with the moving coil type transformer. In both 
cases current values are neither excessive or unusually 


low during the starting period 
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Operation Under 
Abnormal Power Supply Conditions 





MOVING COIL REGULATOR 
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Figure 6. The upper two oscillograms indicate the rela 
tive decay and build-up of current in an E-Hl mercury 
lamp operated from a moving coil transformer with a 
short interruption of primary voltage. Current goes to 
zero quickly and the lamp restrikes immediately as the 
rate of rise of voltage is high. In the lower two oscillo 
grams it can be seen that current decay is much slower 
and are current lags behind the re-applied line voltage a 
full cycle. 


energy and likewise the rate of rise of voltage 


acros its secondary is slow since its stored energ) 
must be replaced before maximum voltage can be 
applied to the lamp. The secondary voltage of a 
moving coil constant-current transformer has a 
very high rate of rise upon application of primary 
oltage. It is independent of coil position. TI 
stored energ if the constant-current maximum voltage applied to a particular lamp will 
and the portion of the cycle at which the depend upon the crest open circuit voltage of th 
collapses. The time before maximum volt onstant-current device, the number of lamps in 


iain applied to the lan ps depends upon the the series loop and the capacitance to ground of 


of outage, the point in the cycle when volt that loop. The duration of the application of volt 


| and the rate of rise of voltage age following a short interruption will be the time 


re-established 


rulator circuit characteristics. The static between the re-establishment of circuit voltage and 


rulator has a considerable am ) the opening of the eontacts of the primary oil 
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The required to restrike a applied to each lan a mmercial straight 


lamp alter an outage 


switch voltage 


crest 
series system and i re lay ing is so designed that 


will 


ontinuity oO 


mercury will depend upon 


the time ais 


ho 


Lime 


such 
will be ; ( if 


pel lam} used, tht 


from current zero to thi of reapphi it not resp ons, 


cation of lamp voltag characteristic has how 


never been fully investigated before ie knowl er, a lower lamps 


of the authors and a lim not r rike on an @e circuit with low 


The of Fig. 7 


re nes ded to 


curve itan rround, and light outage will 


restrike 


intervals ne from current 
mited number 
ally ¢ 


mportant practical 


based uj i | 
ot be statisti 

The 

what will happen under 


and the 
The following 


Interruptions of From One-Half Cycle 
to One and One-Half Cycle Duration 


duration frequet 


yr analysis, | 


t onsti On an average distribution feeder, ' vy out 


erational st The cond ag this duration will occur pet 


eneec|} ial n be ol ) robabl faulty arr 


Interruptions of Less than 
One-Half Cycle Duration 


; 


1g? eval acvion 


ribu 


ems and practices licates that on an 


distribution feeds 


10 inte rruptions of 


ill be 
arresters 
7 require 


reury 


i ens 


A 


lamy 


higher than 


the 


above 
outages 
be exting 
therefor 
tem he to opel 
ordaan 
per lan 


stormer 


on oO oltage The 


riking will depen 


lamps 


iit loading and the cireuit 
ns do no 


5 “ 
before 
TIME CYCLES ,6 


voltawe 
reliabl 


rht outace 


Crest volts needed to restrike a hot E-H1 mer 
cury lamp is a function of time after zero in the lamp 
This of tests limited 
number of lamps and may not be statistically correct 


Figure 7 
within 


curve represents the results on a 
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or greater occurring on the primary distribution 
feeder 


down voltage of about 600 volts is used, it can be 


Assuming that a film having a crest break 


seen that under no conditions will the voltage 


across the film rise sufficiently to cause the film to 
pass current since the short duration of current 
interruption will insure that the lamps will re- 
strike before the voltage rises to 600 volts crest 


f I ig 


achieved in commercially available films 


This breakdown voltage can be and is 
With a 
properly designed straight series system the few 
outages of this duration which might be encoun 
tered will cause a few minutes of darkness and the 


circuit will be returned to normal automatically 


Interruptions of From 
One and One-Half Cycles to Five Cycles 
On an average distribution feeder several inter 


ruptions of this duration will occur per year and 
































|) 


Oscillogram of a relatively long voltage inter 
ruption with a static type regulator (circuit as Pig. 3). 
The lamp did not restrike and the film cutout passed 
current after the voltage build-up to a yeak value. Per 
manent breakdown of the film occurred with no damage 
to the lamp 


Figure 8 


Operation of Vercury Vapor Lamps 
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will likely be due to a fault on an adjacent feeder 
which will pull down the voltage for a length of 
time equivalent to the clearing time of a recloser 
With an outage 
sensitive relay will 


or fuse on that adjacent feeder. 
of this duration, the voltag’ 
operate. The operating time of a commercial oil 
switch is about 4-6 cycles depending on the vis- 
cosity of the oil. This means that for a current 
interruption of a few cycles the oil switch contacts 
will not open quickly enough to prevent voltage 
being re-established across the series circuit. From 
the curve of Fig. 7 it can be seen that for an out- 
age of 5 cycles the voltage needed to restrike the 
are is of the order of 1300 crest volts which is very 
close to the voltage required to cause an are over 
in the nitrogen filled envelope and so destroy it. If 
it is assumed that a film with a crest breakdown 
voltage of about 600 volts is used and that a cur- 
rent interruption of 3 cycles occurs it can be seen 
from Fig. 7 that the lamp will no longer restrike 
since 900 volts are required). The full open eir- 
cuit voltage of the constant-current transformer is 
now applied to the films in series. If the circuit is 
lightly loaded or there is sufficient capacitance to 
ground, the voltage across some of the films will 
exceed their breakdown voltage and they will pass 
substantial current. This voltage will be present 
from the time the voltage is reapplied to the lamps 
until the voltage collapses due to the opening of the 
oil switch. An oscillogram of such an interruption 
which caused a film to pass current is shown in Fig. 
8. It is possible under some conditions to reduce 
the maximum strain on the most heavily stressed 
film by midpoint grounding of the constant-current 
cireuit. As noted below this procedure is not nec- 
essary with certain types of films. 

It can therefore be expected that outages of 142 
to 5 eyeles in duration can cause films to pass cur- 
rent under certain conditions. The circuit. con 
stants, regulator loading and uncontrollable vari- 
ables between individual lamps and films will de 
termine the specific reaction in each case. Labora 
tory tests indicate that some designs of films will 
break down and fail under certain circuit condi 
tions with either a moving coil or static type con- 
stant current-transformer. Such failure in the field 
would necessitate a maintenance trip to each lumi- 
involved to replace the failed film and might result 
in careless maintenance personnel throwing away 
as burned out a good mercury vapor lamp. It is 
not to be implied that every such outage on every 
cireuit will cause film trouble 

An aluminum disk air-gap film has been devel 
oped which will pass 3.3 amperes for 2 to 4 cycles 
and then reheal so that upon the next application 
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of power the film 1s again an insulator and the lamp 
operates normally. Such films will not repeat such 
operation indefinitely but can pass 3.3 amperes for 
6-10 


Such films will break 


2 to 4 cycles a number of times before per 
manent breakdown occurs 
down permanently if the current duration is ap 
These 
commercially available and with such a film prop 
other 


preciably longer than 4 cycles films are 
circuit 
1% to 


not cause maintenance problems 


erly coordinated with components, 


outages of the duration of 5 eycles should 


Conclusions 

In general it can be said that the advantages of 
straight series operation are balanced by a number 
of problems or disadvantages. These may be listed 


about as follows 


Advantages: 

(1) Some savings in annual operating cost (5 to 
12 per cent) as compared to 6.6-ampere series sys 
tems. 


2 Considerable savings in cost of 


initial in 
vestment (10 to 20 per cent) as compared to 6.6 
ampere series systems 

Disadvantages: 

(1) High voltage must be carried into the lumi 
naire head. This introduces a safety problem and 
an electrical clearance problem. Luminaires should 
not be serviced with the circuit energized 

(2) The additional sensitive relay and its asso 
ciated timing equipment, over a period of many 
years, may result in a maintenance problem which 
may be difficult to diagnose. With some systems 
there is a possibility of some of the films being 
damaged with certain lengths of line voltage dips 
With such systems it may be necessary to test all 
lamps removed because of film failure to make cer 
tain that good lamps are not being discarded 

(3) At least a 7 


occur with each system voltage dip lasting over 


to 8-minute light outage will 


3% eycle 
(4) It is not now possible to interchange incan 


ie 


descent and the various mercury lamps on 3.3-amp 


series circuits. New lines of equipment must be 
made available before this is possible 

Since the desirability of intial economic savings 
often overrides maintenance problems, we can ex 
pect the number of straight series systems to in 
crease. From an operational point of view, par 
ticularly under abnormal power supply conditions, 
satisfactory operation will result only if all parts 
of the system: lamps, films, relays, and constant 
current transformer have coordinated characteris 
tices. The application engineer must ask himself 
How many 


these questions . voltage interrupt ions 


of short duration will I get on this feeder per 
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year? Can I tolerate the possibility of additional 
maintenance problems? On the answers to these 
questions rests the future of straight series opera 
tion 
Mercury vapor streetlighting has an excellent 
record of service and is at present favorably re 
ceived by the general public. Let us hope that we 
can prevent the possibility of a few overloaded or 
poorly coordinated straight mercury systems from 
ruining the opinion of the “average customer” for 


the reliability of all mercury street lighting 
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worthy of the users’ attention 

Considerable emphasis has been placed on behavior und: 
ibnormal power supply conditions which nobody will der 
exist However, these conditions do not necessarily have to 
be handled in the specifie manner described in this paper 
achieved with different 


Essentially the same results are 


eontrol circuitry by other manufacturers, Undoubtedly as 
time develops, new abnormal conditions will be brought to 


ght which w require further study on this particular 


phase of the pro 


ormal op from day to day war 


emphasis For instance successful film cut 
is as much of a problem during each daily 

s under abnormal power supply conditions. We have 
observed a tendency to ds op peak voltages across indi 
vidual lan just af y which varices considerably 


from iamp imp i ) s the most important 


factor in tl acleetion 0 m eutout characteri 
We have found that th: copper oxide f 

to withstand ese are droy ‘ sa very necessary 
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electrode sputtering We feel mf voltage peaking 
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norma 
wm the 


rman 


Pyle 


neglig 


end of 


hether 
from 
onfine 


Wi 


be conside-ed as an all-inclusive 


this paper should not 
must point out that, to our knowledge, it is the 


tren time we 
| artiele thus far published We do not feel 


only technical 
that we have overstressed the abnormal power supply condi 
tions We feel that it is relatively simple to design and 
market a straight series system which will start the lamps 
ind operate them under steady power supply eonditions, and 
that the serious maintenance criticism of a poorly designed 
tem will be the result of what we term “abnormal! power 


supply situations.’ 
! i f t lin 1] 
development of peak voltages across individual lamps 


Phe 


during starting is a 


characteristics and 


of the individual lamp 
constants This 


funetion 


transformer elreuit 
characteristic, like many others in the straight series system 
demands that all components in the cireuit should be ure 
fully eoordinated, each with the other The authors do not 
commend intermixing the components of one manufac 
turer's system with that of another manufacturer 
of a tenden for mer 


eurrent We, too, 


Mr. Peterson raises the question 


rectify and produce de 
but believe that normal 
! value. This is 


iry lamps to 
nnot answer positively random 
will average this out to a negligi 


rity 
be investigat d in the 


1 matter that ean ensily labora 
i short length of time As to the operation of the 
amp, we do not wish to comment 4 brief statement 
might well be misinterpreted and the operation of that 


a straight series circuit should logically be a sepa 


immp on 


rate discussion 





GOOD vertical illumination pleased the 
owner, Mr. Joseph Chabot, of this Los 
Angeles art and frame shop, which is 
lighted by about 240 square feet of 
luminous ceiling. The ceiling is of two- 
foot-square polyvinyl plastic panels, 
eight feet above the floor. Twenty 40- 
watt preheat fluorescent lamps in five 
rows of four lamps each, are mounted 
on three-foot centers four feet above 
the ceiling. Average illumination level 
is 32 footcandles. Photo and data cour- 
tesy of the Department of Water and 
Power, City of Los Angeles. 
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Raceway Lighting 


At Vernon Downs 


By R. H. GOODMAN 


ARNESS horse men would be overwhelming 


ly in favor of a mile straightaway for th 


shape of the ideal race tra k Such a track 


would completely eliminate the s!} arp turn probl m 


and gait breaks, responsible for the majority of 


track accidents. The paying public rates considera 


tion, however, and they want a tightly circled track 
whole race within close view. For 


conflicting 


with the 
the medium for these wishes has been 
the half-mile track 

At Vi 


the officials came up with a new 


Vernon, New York 


COTA PPOTILIS in a 


rnon Downs Raceway 


three-quarter mile track, which also has a chute for 


mile races. This is particularly attractive fron 


the horse 


horses 


men’s standpoint as it gives the 


Pinish line is flooded to 300 footcandles from searchlights 
located on the grandstand roof, as the horses enter the 
home stretch. 


1955 Race 


MARCH 


A compromise between the track man’s dream 
of a mile straightaway, and the fan's wish for 
a tight circle, was made at Vernon Downs 
Raceway, Vernon, N. Y. This was a three 
quarter mile track with a “chute” for mile 
races. Details of the lighting layout for the 


raceway are described in this article 


almost three-eighths of a mile of straightaway be 


fore they hit any turn. It is still compact enough 


to permit the spectators to follow the race closely 


Track Lighting 


Floodlighting for the three-quartet! mile oval 
track. and for the mile straightaway is from adjust 


able 


fifteen SU-Toot 


floodlights in 24-lamp clusters on each of 


poles around the oval on iM). Toot 


spacing. They are lamped vith 1500-watt PS-52 


veneral set lamps operated ten per cent above 


ated voltage for a a) per cent increase in lioht 


output Along the chute and wrandstand eight 
‘2-lamp banks, illuminate this area 


four 24 


poles each witi 


The finish line is highlighted by 


neh 4OOO 


watt searchlights located on the grandstand root 


and six 1500-watt floodlights on a pole on the rail 


side of the finish line. These ten units are turned 


on at half power after th of a race, and as 


the horses enter the home stretch are beamed down 


at full pow spotlight the finish 


All floodlig were adjusted in accordance with 


an aiming veloped in advance of the in 


way laghtina at 





Day view of the grandstand shows the four 24-inch 

searchlights mounted 50 feet above the track on grand- 

stand roof and six 1500-watt floodlights on a 20-foot pole, 
to floodlight finish line 


stallation. The direction of each floodlight was cal- 
culated on paper, and this information transferred 
to angular settings on the chart 

Track, 20 foot 
candles. Finish line, approximately 300 footcandles 


Lighting values obtained are: 


A sub-station erected on the premises provides 
13,300 volt service for this installation, including 
the parking and paddock areas not here described 
The track sub-station consisted of three 500-kva 
transformers feeding three-phase, three-wire, 13,300 
volts to a second ary sub-station located adjacent to 
the grandstand. There the outgoing voltage is 
three-phase, four-wire, 2400/4160 volt 
ondary 


In this sec- 


sub-station are manually operated oil 
switches controlling the transformer circuits located 
along the track 


areas. No two adjacent poles are on the same circuit 


grandstand, parking and stable 


so that if a cable failure occurs, only a minimum 
section of the track is darkened 





White Light for Television 


NBO’s television studio 6B at Radio City, 
New York will be equipped this month 
with a new development for studio light 
ing an inside silica coated 1000-watt 
lamp which eliminates the need for a spun 
glass diffusing “scrim” in producing a dif 
fused white light. The new source is here 
being installed by a studio electrician in a 
“scoop” fixture used for general lighting. 
Overhead fixtures equipped with the lamp 
are operated without the former covering 
of spun glass that in diffusing the light 
also reduced the light output by approxi- 
mately one-third, and presented mainte- 
nance and color problems. Westinghouse 
photo. 
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The Diamond Jubilee of 1954 and 
It's Effect on Streetlighting of Tomorrow 


AYS and means of lighting our roadways 
to reduce the number and severity of traf 
fic accidents has attracted the attention of 
everyone from the President of the United States 
to the parents of every child. Certainly any sub 
ject that may contribute to our knowledge or fore 
tell future trends in lighting techniques justifies 
our consideration 
The L.E.S. has always been very much interested 
in streetlighting and many of us have had some 
part in the development of the American Standard 
Practice for Street and Highway Lighting. This 
Practice has been developed over a period of years 
from considered observations, calculated techniques 
and miscellaneous incidents, each contributing its 
part 
New ideas and techniques applicable to roadway 
lighting are often borrowed from many sources 
The acceptance of new ideas, new products or new 
methods may be accelerated by some extraordinary 
event or by testimonials that these new ideas are 
indeed satisfactory. 
We in the lighting field have 


Sometimes it may have been difficult 


profited by such 
exploration 
to determine the chronological order Did the 
event stimulate an advancement of the art or did 
the new product or technique suggest the occasion? 
The introduction of new lighting tools and tech 
niques has been so closely associated with World 
Fairs, Expositions, and Jubilees that we refer 
ence one to the other 

The stimulus to our industry credited to these 
occasions can be verified by the records of the past 

a) The use of alternating current for lighting 
was introduced at the World’s Columbian Exposi 
tion (1893) in Chicago. We may credit the expo 
sition as being responsible for the first mass use 
of decorative electric lighting, including external 
floodlighting of buildings and the embryonic begin 
ning of multiple ineandescent street lighting 


A paper presented at the Nat mference of the 


IDuminating Engineering Society eptemt 13-17, 1054, Atianti 
City, New Jere AUTHOKS ar enior Engineer 
Atlantic City Electr ‘ , ] ‘ ten, V 
house Electri: Cort 


esting 
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b) The Panama Pacific International Exposi 
tion (1915) at San Francisco was noted for the 
lecorative treatment of street lighting poles. Fair 


ly high wattage incandescent lamps were used 


behind vellowish tinted globes. Market Street. was 


referred to as the “path of gold.” Perhaps this 
helped pave the way for the acceptance of sodium 
lighting, which later became familiar on the West 
oast 

There was a gradual transformation in 


street lighting arbon ares and 


practices Trom 
Welsbach gas mantles to low wattage multiple in 
andescent lamps probably reaching its greatest 
acceptance about the time of the Sesqui-Centennial 
Liberty Bell Celebration, 1926 in Philadelphia 

d) The application of refractors and prisms in 
vith fairly ornamental 


conjunetion large single 


lanterns was emphasized during the celebration of 
“Light's Golden Jubilee” (1929 


cent street lighting was becoming well 


Series incandes 
established 
at this time also 

e) The 400-watt A-H1 mercury lamp was intro 
duced for industrial lighting in this country at the 
“Century of Progress” celebration (1933) at Chi 
ago, Certainly the effect of the Fair at Chicago 
stimulated and made possible the relighting of 
State Street which was the first ornamental street 
lighting application of incandescent lamps rated at 
over one kw 

f The World’s Fairs at San Francisco and 
New York 1939-1940 


lighting in this country for 


introduced fluorescent 
ommercial and indus 
trial applications. It was also used for spectacular 
decorative effects. Improved mercury lighting was 


ised extensivel for spe floodlighting effects 
and for fountain displays. Tres » Island at San 
Francisco featured the ise 0 ilored fluorescent 
displays and the San Francisco Bay Bridge is re 


nembered for its sodium lighting 
We cannot dispute that these great and momen 
tous Oecasions of » past have had their influence 
elopment and practices, It 
that remembering the past, 


anticipate th something new would be un- 
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As a 
background for this announcement, it is fitting that 


veiled at this Diamond Jubilee Celebration 
we review the foresight and planning that preceded 
this celebration 

We in the lighting industry are indeed fortunate 
individuals of the 


uM he n we hay ° €S ASSOCIATES 


stature that comprise the management of the 


Atlantic ({ ity Eleetris 
Wi are doubly 


cials and engineers with enthusiastic interest in 


(Company ot New Jersey 


fortunate when we have city offi 


improving street lighting 

About five years ago, those in charge at City 
Hall and the 
Kleetrix Company de ided to improve the street 


lighting in Atlantie City 


management of the Atlantic City 


They had in mind a plan 
that would increase property values, encourage 
civie pride, reduce accidents, contain all the other 
intangible benefits of wood street lighting and at 
the same time be able to provide this service at a 
bargain to the city and a profitable revenue to the 
stockholders of their company We are sure, of 
course, that many other cities have adopted similar 
plans, but to discuss their activities would be be 
yond the seope of this paper 

Atlantic 


City Electric Company was commissioned to deter 


The Engineering Department of the 


mine the lighting requirements for the streets of 
Atlantic City and prepare engineering plans ac 
cordingly. These engineers solicited the combined 
assistance of the outstanding street lighting engi 
neers of the country and together they evolved a 
long range modernization plan that, though not 
yet completed, is climaxed in this Diamond Jubilee 
Celebration 

A street plan of Atlantic City, Fig. 1, was 
studied as to traffic flow, business concentration 
pedestrian traffic and potential growth so that an 
orderly sequence of improvements could be made 
in line with requirements 

The streets selected for improvement in the first 
plan are shown on Fig, 2. These streets comprised 
residential, traffic and commercial areas and were 
placed on the first schedule for improvement on 
the basis of their potential realization of the origi 
nal aims. The lighting plans for each of these 
streets were prepared in strict accordance with the 
provisions of the American Standard Practice for 
Street and Highway Lighting, sponsored by the 
Illuminating Engineering Society 

Fig. 3 shows the streets that have been improved 
up to and including the first half of 1954 

The first street to be relighted under the im 
A part of 


the transition is illustrated by Fig. 4. The old 


provement plan was Absecon Boulevard 
lighting consisting of 4000-lumen filament lamps 


1?6 Nireetlighting af Tomorrou 
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Figure 1. (Top) Overall street plan of Atlantic City. 


(Center) Streets in the first modernization 
plan. 


Pigure 2. 


Figure 3. (Bottom) Streets where relighting was com- 
pleted by the first half of 1954. 


on relatively long spacings was inadequate and 
well below the minimums recommended by the 
ASA Practice for roadways carrying the volume of 
vehicular traffic common to the Boulevard. 

In keeping with the best considered practices, 


those making the selection decided to use the mer 


eury light source for this very important street 
The luminaire used the 400-watt E-H1l mercury 
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The first street to be 
modernized 


Figure 4 


NrGHT 


20000 LUMEN €—HI MERCURY LAMP 4 TYPE LUMAR 


STREET WiOTH vanes FHOm GO FEET To TO FEET 
races vars PROM wOFEET TO rrr FEET 


The 


times as much lig 


lamp operating in a horizontal position new 


system provided about fis ht as 


the old system and soon became the standard in the 


Atlantie City area 


The 
Avenue. On this street 
luminaire the 


provided the illumination value recommended for 


The Type IV light distribu 


second improvement was made on Pacifi 


I: iv 5 


using 


a modern pendent 


10,000-lumen filament lamp 


such a business street 
tion from this luminaire is accomplished by the use 


of a refractor type globe in addition to the reflec 


tor 
and lamp were used 


Fig. 6 


Still a different luminairs 
to relight Atlantic Avenue 
with a 15,000-lumen filament lamp provides a Type 


IV light distribution from an enclosing globe aided 


This luminaire 


by a bi-flector 
Neither of the three lighting systems used on the 


The second street to be 
modernized. 


Figure 5 
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Aires tlhighting Thi 


MOUNTING HErenT 24 FEET 


AVERGE FOOTC ANOLE VARS FROM) 0 TO BMARTT ANE 


have monopolized the modern 


The r 
of the 


first installations 


zation progran have been and will be many 
extensions of each systems «le pending upon 


the specifi classification of and requirements of 


the roadway then under consideration 


The orderly sequence ol the ove rall lighting 


modernization plan was interrupted by the neces 


sitv of doing something outstanding for the Board 


walk in anticipation of the Diamond Jubilee Cele 
and particularly the 100th Anniversary of 


which would attract many 


1954 


bration 


the founding of the eity 


conventions to Atlantic City in 


Artists. industrial designers, architects, and iliu 


minating en: 
present proposals and designs cal ulated to 


rineers from far and near were invited 


to vive 
the Boardwalk a new look with a practical lighting 
if designs were presented as 


installation. Scores « 


typified by Fig. 7 


AFTER WOKE BLATT ION 


MPRA YD Aa he, £m PRACT OR 
MOUNTING whem) em ree 


avi mage FOOTCANO TS 
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Pigure 6. The third street to be 
modernized 


WOM) GE FORE mOte MET ATION Oar AFTER MODE RMIT AT KOm wron! 
S000 UT (CANOESCENT LAMP a TPE OF LAE UGS 4 OFF USS GOOE AND BFL ECTOR 
serene’ @wTH ro reer MOUNTING wHlonT fe FEET 
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Specific Requirements changes to the system ; 


Following the laborio eviews of many nrene I}lumination of color suited to the application 


sales. a comm a wide pedestrian promenade with extrane- 


the Atlant 


and ré pre 


ous color correcting light available, for the 
most part, only from the side opposite the 
liminalres ; 
decided on 
Rugged, non-corrosive equipment for mini- 
‘ ue saintlaines llumir ‘ oO 00 . 4 
Average maintained illumina mum maintenance in spite of continuous expo- 
i}, 


can sure to salt atmosphere ; 


source of at leas Equipment of low windage to withstand 

et with wi mcing of sts ards thar storms of gale, or even hurricane force; 
A finished system epitomizing 75 years of 
progress in the lighting art; 


And at con parable first cost 


Figure 7. Original proposed de 
sign for the Boardwalk 
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Choice of a Lighting Medium 
The years of planning afforded continuous op- 
light 
conditions 


portunity for evaluation of all available 


sources and luminaires against these 
A choice was offered between the conventional fila 
ment source, the yellow sodium light, the standard 
mercury source, the tubular fluorescent and a new 
fluorescent mercury unit 

In order to avoid a repetition of the picket fence 
effect of standards located too close together, it was 
obvious that a relatively large package of light 
would be required to obtain the illumination levels 


specified in the project requirements. The physical 


layout of the Boardwalk suggested several special 


problems in design of the lighting 


1. A one-side arrangement (ocean side) was man 


datory since standards support railing, and 


with valuable building fronts 


tolerated 


interference 
could not be 
Block lengths are 
and because of the necessity for street signs, 
located 


in general. close to 400 feet 


it was required that a luminaire be 
at each street end 
Thus, 


secting streets was divided as equally as pos- 


distance between centerlines of inter 
sible, the only deviations being those required 
by the various abutting piers, pavilions and 


special structures for the comfort of visitors. 


With the project requirements in mind, a lumi- 
naire evaluation chart was helpful in showing at a 
glance the points rating of the equipment consid 
ered. 


New Developments in Tandem 


Rarely, indeed, does the street lighting engineer 
have an opportunity to design the equipment spe 
cifically for an installation. He is usually engaged 
in fitting existing models to his requirements. Yet 
here is an all-out instance of the former procedure 


The establishment of a desired intensity (point 


tandem development of luminaire and light source 


to fit the order. The Boardwalk and its heavy 
pedestrian traffic in a commercial environment sug 
gested a wide light distribution pattern and a lamp 
of 30,000. to 35,000-lumen rating 
A new fluorescent mercury lamp, 700-watt in 
size and providing 33,000 lumens was developed 
and designated as a B-H18 
multiple 113/120/127 volt 


took place at the same time as did that of the new 


The development of a 


high reactance ballast 
luminaire 


The new luminaire, Fig. 8, combines modern 


construction to today’s 
The 
forms to the electrical and mechanical specification 
of NEMA and EEI as well as the light distribution 


patterns of ASA-LES Fig. 9 


design, rugged 


provide 


highest illumination values luminaire con 


Like the smaller luminaire which accommodates 
the 250-watt H-5 (11,000-lumen) and 400-watt H-1 
15,000-. 19,.000- and 20,000-lumen clear, fluores 
sources, the 
new luminaire 11-18 
lamps but the 50,000 (B-115 fluorescent mereury) 
and 53,000 (A-H15 clear mereury) lumen 1000- 
Thus, the Boardwalk 
lighting level can be increased 40 per cent to 3 


by a simple change to the 


cent and clear mereury, respectively 


accommodates not only the 


watt sizes as well main 


footcandles point 3 
3-H15 lamp and ballast at any time 
Hinging glassware, cast housing and non-corro 
sive construction of the luminaires make for mini 
mum maintenance and maximum salt resistance 
(point 5 

A special hollow spun concrete standard was 
developed for the Boardwalk that requires a mini 
mum of maintenance in spite of the severe service 
encountered so close to the ocean. Air-entrained 
cement seals the salt out while the steel re-enfore 
ing wires are hot dip galvanized as final assurance 
within 


“pre-stressed” construction for maximum density, 


against rust from Shafts are of the new 


flexibility and strength. The concrete brackets not 


from fewer luminaires (point 2) suggested a only harmonize well, but are likewise maintenance 


LUMINAIRE EVALUATION CHART 


Project Requirements 
(Fixture with Lamp) } (2) (3) (4) 5 ‘6 (7) a) Final 
Luminaire 20 fe Wider Expansion” Suitable Mainte Windage Progress Comparable Rating 


Maintained Spacing Color nance Cost 


Incandescent ) No* 
Sodium Vapor 0 N 
Fluorescent vo* No* 
Mercury Vapor Yes 
Fluorescent Meret 
*Either lamp or fixture not availa 
‘If oned type 

Nore 


mer ry 


In ordinary business and traffic street lighting, higher lamp «fici« gher tilizati« ’ nore orable oat of straight” 


vapor would normally outweigh requirements *4 and #7 
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slip-fitter festoon 
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Color of the Light Source 


itv and Db direct 

applications elsewhere the 
reury urce was selected because it 
adequate spectral balance: pom 
uperior to that of either sodium of plain 
ipor Its cistinetive preferred 
Throug! 


incandescent 4 j eome to 


r the meandescent 
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Figure 9. Photometric perform 


ance for the new luminaire 


Ntree tlhighting of Tomorrou 


Figure 8. The lighting unit 
selected for the Boardwalk. 





i accepted as “standard yet is known to decen 


tuate 


violet and blues and over accentuates objects 


rv orange or red hue, The addition to the mercury 


lamp of a phosphor, magnesium fluorogermanate, 
vhich fluoresces bright red under the abundant 
ultraviolet of the 


mereury are, results in fluores 


cent mercury, with color correction 


Competent observers have termed the color ren 
dition on the Boardwalk excellent. This is not sur 
prising in view of the extensive and wholly accept 
able three-year experience with fluorescent mer 
ury lamps in industry their primary applica 
tion Thousands of these lamps are now used in 
plants employing large numbers of female workers 
v hose 


complexions respond favorably to fluores- 


ent mereury lighting 
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The installation of Boardwalk lighting sys 


tem was made easy by the efficient planning and 


coordination executed by the Engineering Depart 


ment of the Atlantic City Electric Company. The 
sequence of installation may be followed by refe 
ence to Fig. 10 

A, With handhole cover removed, the #10 AWG 
stranded 600-volt RH-RW wires are connected to 
Leads of 40-foot 


the porcelain terminal block 


length were pre-cut in quantity Pressure ty] 
connectors speed this one wiring operation the 
wired. socket to terminal 


fixture being factory 


block with silicone rubber-glass insulated leads 
Separate pa king of glassware-ring assembly elimi 
nates hazard and time loss in handling thi 
until the standard is erected 

stalled. High 
lengths of #10 NEMA Class \] 


“Fiberglass” sleeving slipped over bar 


temperature insulation is provided 


DY 10-inch 


jacent to the terminal block 
B With the 


bracket and shaft, the fixtu 


leads pre 
the approximate position o slip 
fitter is two inches, sin luminaire 


pounds. Note that the hment of 


Figure 10. Illustrations of installation techniques. 
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to the shaft is by means of a full length slip fit 
over the two-inch pipe extension cast in the shaft 
CF The 


rete piles on 20-foot centers. On these, rest the 


Boardwalk foundations consist of con 


bents transverse supports ot re enforeed con 
Py 


rete All 


kro t ,oOrsts between the 


standard locations fall between the 


t bents are double } 


pents 
x 14 in the 60-foot section, and 3 x 12 in the 40 
foot section. The latter required addition of a 4 x 
14 x 37 seab, attached by 8% x 14 bolts, for extra 
Extra stiffening wa 


14 bridging 


from the front to the second and second to the 


support as here illustrated 


obtained at all locations by adding 4 
third joists 
The base plate is one piece 
and hot-dip 
cessed 1! inch inte the joists, mounted by four 
horizontal and two vertical through bolts. Th 
plate incorporates an 8 x 8 opening, a built-in 
leaded into 


spli e chamber and two captive studs 


hubs for the mounting positions which oceur 
over the joists 

D. With a rope sling attached at the 
guides the base of a 1,050 


The I 


balance 


point one mi 
pound standard assembly over the base plate 
the winch rais ertical position and lowers 
late. When the cast steel spider of the 


using the 


it to the | 


tandard is bolted to the mounting plate 


‘ 


for plumbing, er on ji ompiet 


tandard Note the 


shims 
KR inal alignie 


hot dip valvanized she ee] chamber 


spheimg the 
bronze studs; also the rail 
ing 

base plate 


Service cables 


inch side opening 
1 two-Inenh reat opening jOIsts al ) 
all wiring 1 


bracket 


rough-drilled Thus 
| mounting 
rid ballast 
4 decking. Note the 


of the tand 


re rular acria 


mounting 


Wiring and Control 


125-unit system 


Onaatl 
supply ) ithe aul i ) x This 
eonsists of thre ondau 0 ‘ i I i along 
the insick Love 
cable brea 
Ing chamber 

Spiral wrap of 


law! iv 


if Tomor? ul 











DAY VIEW — BEFORE 





NIGHT VIEW — BEFORE 











NIGHT VIEW — AFTER 0 DAY VIEW—AFTER 
mee | 
‘ 
7 
Y A ral . avi react 


Pigure 12. (Below) Measured lighting results. 


Figure 11. (Above) Before and after relighting illustrations 


and varied, so a separate three-conductor SE cable 


yat round, all standards and ballasts being 
grout d to it. One n tor is used as the phase supplies the festoon convenience outlet in each 
wire, the other as a itral, this bei rounded standard. This circuit includes a similar relay, 
through a normally el i iv (energized during ictuated by the street lighting relay which is’ de- 
daylight to keep the lights off Relays are 60 energized by fuse removal when decorative circuits 
ampere, & | for the oper reuit condition ire not In use 

Decorative lighting requirements are frequent Master control of the entire system is a photocell 
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Pigure 13. A projected trend into 
the future. 
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RELATIVE ANNUAL COST OF LIGHTING 


located on the roof of the five-story Atlantic City 
Electric Company main office building on Pacific 
Avenue, one block away. This switches a 120-volt 
pilot wire to the first relay 


The Dedication 


On January 6, 1954, in Atlantic City, New Jet 
sey, an official dedication took place for the new 
lighting installation on the Atlantic City Board 
walk. This 
luminaires is the first of its kind anywhere in the 


installation of fluorescent mercury 


world utilizing such a large mercury light source 


in a practical application 

The Boardwalk has indeed, a “new look,” not 
only in name, but in fact, for all items comprising 
“firsts” — never before used 


this installation are 


in lighting a public way. Specifically the list in 


cludes a new size light source in a new street 
design standard 


The look 


can best be illustrated by a side by side comparison 


lighting luminaire —on a new 


and operated from a new ballast. new 

of the old and the new 
Fig. 11 the “before” 

pared with the “after” “C” portrays the improved 


night picture “A” com 
Because of identical expo 
afford 


direct comparison of the old and new systems. A 


night-time appearance. 


sure and printing, these views aecurate 
comparison between the before “B” and after “D” 
daylight views shows a transformation of improved 


appearance worthy of the Boardwalk. 


The 
values measured according to the suggestion of the 
L.E.S 


that the actual results were in excess of the project 


measured results in terms of illumination 


Committee on Testing Procedures reveal 


The actual readings taken 


fi pot 


requirements, Fig. 12 
were converted to isolux lines of horizontal 
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set ae “rs 25% eee% 


(eree?7) 


candles as shown in Chart A. Chart B shows the 
measured illumination across the Boardwalk with 
only the new lights burning, with the show window 
lights only, and with the combination of all lights 
contributing to the general lighting. 

The supreme test of any lighting installation is 
The 


tourist or casual visitor to Atlantic City accepts 


measured by the degree of public acceptance 


the new lighting as the natural environment of the 
Jubilee spirit. They have the assurance of being 
well protected without the feeling of 


lighted 


being spot 
The merchants along the Boardwalk are keenly 
aware of the “New Look” partly because they had 
a part in its planning but particularly because the 


results are up to their expectations 


A Forecast 


Those who have had a part in this Diamond 
Jubilee Celebration will look with interest for the 
permanent influence of the ovcasion 


Like the before-mentioned World Fairs and Ex 
light 


sources and techniques, The Diamond Jubilee of 


positions at which were introduced new 


1954 will quite likely be associated with the intro 


duction of the large size fluorescent mereury lumi 
naire to roadway lighting 
Light sources for the foreseeable future will 


include the familiar filament lamp, further experi 


ments with tubular fluorescent lamps, but the 


promise of greatest acceleration seems to be with 
the mereury source, either plain or fluorescent 
This toward the light 
roadway lighting appears to be justified by typical 
cost of lighting 


illustrated in Fig. 13 


trend larger source for 


studies similar to the summary 
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Figure 14. A beacon and a 
diamond to remember. 
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and D. W. Rowren:* The 
Mason, Swetiand and Reid 
nts 

ippraisal oO the lighting results on the 
imente Mr. Hawkins and his associates in 
ectric ompan } eir design and 
Mr. Mason's 

isions 


¢ questions 


component o from the Boardwalk 


li} within a } as suggested by the 


vmardwalk included a 


Stree thghting of Tomorrow 


total of 88 B-H18, 700-watt color improved mercury lamps 
Their average burning hours up to November Ist was 4,712 


hours. Of the original lamps only three have been re 


During the first season of operation it has been the policy 
0 replace lamps upon failure or when the Amp appears 
lim or off-color. Group replacement has been considered, 
und may be adopted, after sufficient operating experience 
has been gained to permit a thorough evaluation of mainte 
nance costa 

The comments of Mr. Reid and Mr. Swetland are similar 
in intent, so perhaps the answers to their criticisms can be 
grouped together 

It is the authors’ opinion that the paper fulfilled the 
purpose and seope intended. We undertook to review the 
circumstances that contributed to the selection of a new 
lighting system that highlighted the Diamond Jubilee Cele 
bration and commemorated the 100th anniversary of Atlan 
tie City 

Both Mr. Swetiland and Mr. Reid state that we have not 
given proper consideration to light distributior globe 
brightness, quality, ete. in evaluating the several lighting 
systems under consideration. In answer to this we remind 
the disecussors that we have only recorded the processes 
followed by the Atlantie City Electric Company and the 
Boardwalk Association. In recording a proceeding of this 
kind, we, the authors, do not presume to criticize the deci 
sions of others; rather we have attempted to report aceu 
rately the proceedings. 

The authors do not believe that the participants in this 
discussion are wise in selecting this medium as a vehicle for 
discussing the principles of luminaire design or the tech 
niques of application 

We are sure that everyone interested in streetlighting 
realizes the urgency and need for more adequate criteria 
for evaluating quality and relative visibility of a given 
lighting system. However, until such a new evaluator is 
developed and generally accepted we may well refer to our 
Standard Practice as a guide to acceptable practice 

Mr. Swetland and Mr. Reid also question our conclusions 
und particularly the bar diagram summarizing a typical) 
cost of light analysis. The cost analysis reflects actual 
published prices for lighting equipment. The installation 
costs are from the records of reliable contractors, utilities 
and municipalities. Certainly it indicates a trend that is 
reflected in current installation practices. A typical cost 
analysis is based on stated assumptions and, therefore, may 
not be adaptable to a different set of conditions 

The authors have recognized the existence and place for 
all existing light sourees. They believe that either light 
source, when used in equipment designed to meet the objec 
tives of the Street and Highway Lighting Committee's 
suggestion for light distributions, will result in maximum 
visibility as evaluated by current standards of measurement 

Mr. Reid’s point of the before and after night photo 
graphs, as reproduced, not being realistic is well taken 
These photographs were taken by a member of the Sub 
committee on Street Lighting Photography in accordance 
with the best aceepted techniques. The original photograph 
truly depicted the before and after appearance of the 


Boardwalk. The change in appearance was due to the 


reproduction process employed in reproducing the picture 


publication purposes 
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Cavity Efficiency 
For Translucent Ceilings 


HE AMOUNT of light suce in emanat 
ing from a translucent ceiling, as with any 
luminaire, is in direet proportion to the illu 
mination developed in the enclosure. In this arti 
efficieney will indicate the 


lumens transmitted through the light diffuser to 


cle, cavity ratio of 
lamp lumens. This term is synonymous with 
ture efficienes 
The translucent ceiling can be visualized as a 
large troffer which extends from wall to wall. The 
efficiency with which it emits light is not constant 
as it is with a troffer. Cavity efficiency will vary 
depending on room size, cavity depth, cavity re 
flectance, and physical obstructions, to state a few 
In some cases, practice has heen to assume that 
the cavity is shallow and the length and width 
avity efficiency 


to infinity.’ In this case, Is eX 


pressed by equation 6 in the appendix. This ts 
generally optimistic to a greater or lesser degree 
depending upon the physical configuration. In a 
relatively small room, K, 9, the error would be 
in the order of 20 per cent. Equation 5 gives more 
accurate results. It assumes that half of the light 
goes up to the structural ceiling and half goes 
down to the diffuser and that the walls of th 
cavity absorb a negligible amount of light. Equa 
tion 2 in the appendix, as developed by Moon and 
Spencer? expresses the cavity efficiency (logance 
in terms of the optical properties of the diffuser 
as well as 


the cavity reflectance and configuration 


lamp position in the cavity 


The theoretical equations are handy tools 
the design and application of translucent ceilings 
but it is desirable to validate theoretical informa 
tion by measurement for the sake of practical 
application 

Of particular interest was the investigation of 
relatively deep cavities and the advisability of 
using reflectors above the lamps. This phase could 
not be predicted from present theory. It was be 


lieved that this information could best be deter 
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Cavity 


By R. T. JEAVONS 
R. H. HORNER 
R. D. BURNHAM 


mined by constructing a scale model of Cavity 


designed in such a manner that the cavit 


ould be altered 


y shape 


Test Model 


The test cavity was a rectangular tube, 4 ft by 
»fi and Sift Vine hes long with the interior paint d 
white with a reflectance of 85 per cent. One 4 ft 


losed with an acrylic 


by 5 ft end of the box wi 
orrugated light diffuser; a movable rectangular 
panel was used to close the other end of the tube 
This was painted white to represent the structural 
ceiling and could be placed at any position up to 
8 ft 9 inches away from the light diffusers. The 
distance between the panel and the light diffuser 
was varied to give a cavity shape factor (A 
from a .338 to 3.0. Since the main interest was in 
cavity efficiency with relatively deep cavities, this 
seemed adequate 
Twenty-one inch T-5, 13-watt lamps were se 


lected hecauss the, closely resembled the size of 


‘8-inch T-12 lamps in °/;9 seale. The electrical 
hannel and corrugation wave length was designed 
at » scale, Sixteen lamps were used with a ladder 
type electrical channel (lamps perpendicular to 
channel) to form a battery of lamps two lamps end 
to end, and rows on 7-inech e nters This represented 
lamps on 17-inch centers in full seale. The lamp 
grid could be placed in any position in the cavity 
in a parallel plane with the light diffuser 

A barrie! 


from the acrvli 


layer cell was mounted several feet 
diffuser on the outside of the box 
It was so shielded that it acted as a wide angle 
brightness meter, integrating the brightness over 
the luminous panel, The current output of this 


cell provided a relative cavity efficiency 


This SYS 
tem was calibrated by setting the cavity depth and 
lamps in such a manner that the panel brightness 
iniform 


was fairl A number of brightness read 


ings were taken over the panel area with a Luck 
iesh-Taylor brightness meter and averaged to give 
the average brightness. This value times the lumi 
nous area ratioed to the lumen output of the test 
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lamps gave an absolute cavity efficiency. This 
t ; was correlated with the cell reading and a linear 
AuPa a90ve @rrusen response assumed, 
Se The seasoned lamps were allowed to preheat for 
10 to 45 minutes before each test. Another ten 
minutes period was allowed to establish heat 
equilibrium after changing lamp position or cavity 
depth 
The light diffuser was so suspended that it was 
— } } not within 15 feet of any surface other than the 
oom PLOKuM ell and its supporting bar 
Although this arrangement did not allow pre 
cision measurement, its accuracy was believed to 
be within plus or minus 8 per cent which was 


onsidered satisfactory for the purpose 


Test Results 





No attempt will be made to present all of the 
test data. Only the more important aspects will be 
presented in graphical form 

It is generally agreed that lamps may be 
mounted near the structural ceiling when the 
avity depth does not exceed two or three feet 


j j When the cavity becomes dee pe r, the question 1s 
2.0 . 

<>, ~ Cavity Ouare ractor raised as to the best location of lamps in the cavity 
It is realized that for greatest overall efficiency, 


Pigure 1. Test data for two lamp height positions and 
the lamps should be kept close to the diffuser. The 


three cavity reflectances 
limiting factor is appearance 

kig. 1 shows the test data for two lamp height 

positions and three cavity reflectances. The solid 

line assumes an arbitrary lamp placement at one 


“| #0 | | | ! | | | foot above the diffuser The dotted line shows the 


—. w , } REE Eee response with the lamps at the structural ceiling 


’ ’ ’ ’ ' ’ ’ T ’ ’ | ’ It is not possible to go to a cavity shaped factor 
A of less than .338 due to the limited size of 
the model. Even though further data were taken 
at greater proportional depths the curves are ter 
minated at A, 2 since the practical significance 


above this revion seems dubious 


Test data so far represent the use of fluorescent 


-* 


lamps without reflectors. This is, in general, the 


most efficient system provided the cavity is rela 
tively shallow and the cavity walls are white. As 
the cavity becomes deeper, a break-even point is 
reached, beyond which it is more efficient to use 


reflectors above the lamps The reflectors used in 


eer PL aCciweta? 
~ 


the test were simple steel reflectors. finished on 


C4 AMPTO peruber 
Avity| Of PT both sides with synthetic white enamel with .86 


7) . 


ae reflection factor. The intensity distribution ap 

oon Mr Ue . 
proaches a spherical shape similar to that of many 
industrial totally direct luminaires. One of these 
reflectors was used above each lamp following the 
pre-determined °/;9 scale 

. . + > - . 


Tv) ap van : o om 
Kr CAVITY SHAPE FACTOR The break-even curve is shown in Fig. 2. The 


Figure 2. Break-even curve for reflectors. use of reflectors depends on lamp position, cavity 
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cavity reflectance. Cavity reflectance 


held 


indicates lamp position 


shape and 
constant at 85 per cent for this 
With a given 


has been 

eurve; “a” 
set of physical conditions, a point on this graph 1s 
indicated. If the point lies to the left of the curve, 


the most efficient system would be without the use 


of reflectors If the point lies to the right of the 
curve, the converse is true. There is no direct 


correlation between this curve and actual Cavity 


efficiency 
The cavity shape factor for most installations 
of translucent ceilings is less than .5. Reflectors 
are usually not required for these conditions, pro 
vided the cavity is white and the area is relatively 


free of obstructions 


Theoretical and Test Data 


The theoretical equation Equation 2) 1s plotted 


in Fig. 3 for the acrylic diffuser with a transmis 


sion of 62 per cent and a reflectance of 31 per cent 


between 


to duplicate the material used in the test 
There seems to be a significant difference 
original suppos! 


theory and test. But under the 


tion under which these tests were conducted and 
the limiting accuracy of the test model, this devia 
tion does not seem unlikely 

While it was not possible, due to the number of 
veral types of light 


them 


variables investigated, to test sé 


diffusers, it is relatively easy to compare 


using the theoretical data. A vinyl plastic diffuser 
and an acrylic plastic diffuser are compared in 


Fig. 4 


though these will vary depending on the 


Typical optical properties are taken al 
thickness 
and composition of the parti ular sam ple 
The curves diverge slight] as A Ine! 
aifference in transmission between the two 
than 20 per cent However, the difference 


efficiency through the range normally encountered 


is in the order of 10 per cent 


Conclusions 


The coefficient of utilizatior for translucent 
ceilings is composed of two entities, the product of 
the utilization factor and cavity efficiency. One is 


as important as the other and should be deter 
mined with the same accurac' 

By assuming the cavity infinite in size for 
a relative ly large shallow cavity suffici ntly aceu 
rate results may be obtained. In practice it is not 


uneommon that a translucent ceiling be used to 
ceiling height of older buildings. This 


leads to depths 


lower the 


sometimes cavity substantia!ly 


greater than anticipated. This being the case. mor 


extensive data, such as described. must be ied in 


order to maintain comparable accuracy in illumi 


nation and brightness predictions 
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APPENDIX 


In~reerLecrance Tueory* 
Equations have been developed which enable the designer 
to ecaleulate cavity efficiency. These equations assume that 


all surfaces have perfect diffusion 


Terma 
room length 
room width 
floor to light diffuser height 
eavity depth 
eavity shape factor 
ceiling reflectance of cavity 
wall refleetance of cavity 
ight diffuser reflectance 
total lamp lumens 
incident lamp lumens to the wall of plenum without 
interflections 
incident lamp lumens to the structural ceiling 
incident lamp lumens to the light diffuser 
Tranamission of light diffuser 


eavity efficiency 


Equation (1 


equation for eavity efficiency is 


Where 


Equation (3) 
4=f1-¢, (0 
C..e-&,’ 


Equation (4 


If the cavity walls reflect negligible light this equation 


takes the form 


Equation 


If K, 


Equation 
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PART-TIME RESTRICTION is the designation for this 
“blank-out” traffic sign being tested in Portland, Ore., in 
the city’s peak-hour traffic restriction program. 

The interior-illuminated sign has two acrylic plastic 
panels. The first, a clear plastic, is installed across the 
front of the sign, behind which is a heavy-duty trans- 
lucent white vinyl-impregnated shade on which one regu- 
latory message is imprinted. The shade is fastened to 
a spring roller and is held in lowered position by motor 
tension. When the time-clock-controlled motor releases 
this tension, the shade is pulled up to reveal the part- 
time restriction message imprinted on the inner translu 
cent acrylic panel. The interior sign message is not 
visible through the transincent shade, yet enough light 
passes through to give this message the same readability. 
The sign is lighted by two or more U-shaped cold cathode 
lamps, rated at 15,000 hours each. 


Photo and data from the Elwood Wiles Co., Portland, 
Ore 
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INSTALLATION IN METER STANDARDIZATION LABORATORY, 
DALLAS POWER AND LIGHT COMPANY 


Lighting a Meter Standardization Laboratory 


LIGHTING OBJECTIVE: To provide a high level of illumination with minimum reflected brightness 


in the covers of meters being tested and the test instruments 


GENERAL INFORMATION: Watt-hour meters are tested and standardized in this laboratory. Two 
such meters are shown on the work bench in front of the test panel. These meters sometimes 
have dome shaped glass covers and reflect the brightness of all light sources on the ceiling. Th 

three large meters on the work bench behind the test panels are galvanometet! with 15 ineh wide 

glass faces in a horizontal plane and with a mirror across the meter scale beneath the indicator 
needle. In order to read the instrument accu with its 
reflection in the mirror. At this position the glass face and th irro 0 he image of any 


light source on the ceiling. Therefore a luminous cei r of uniform low brig ess capable of 


£ ON hi ‘Viv 


furnishing a high level of illumination seemed desirable 





Lighting a Meter Standardization Laboratory (Continued) 


Fig. 2 shows the dimensions of the laboratory. Colors, reflectances, and brightnesses are as 


Reflectance Brightness 


(%) (ft-L) 


hs 


is 


INSTALLATION: Average horizontal illumination is 110 footeandles; vertical 50 footeandles. 


Lighting is provided by 32 72-inch T-12 and 2 48-inch T-12 standard cool white preheat fluores 


ent lamps spaced on 18 inch centers and 15 inches above a corrugated plastic diffuser. Bright 


ses are indicated above 


; 
Oma close 


r brightness. Llowever, even at this angle the meters are clearly readable 


up photograph of the meter panel taken at an angle showing the reflected 


Lighting data submitted by Ruth Patterson, Dallas Power and Light Company, Dallas, 
Texas as an effective solution to a meter laboratory lighting problem and to 
aid in the design of similar installations. 


Published by the Committee on Publications of the Iiluminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A New Low-Cost Dimmer 
For Hot Cathode Fluorescent Lamps 


RIGHTNESS of hot cathode fluorescent lamps 
ean be controlled by means of variations in 
line voltage. If this is done in a manner simi 
lar to that used for incandescent lamps, however, 
the results are unsatisfactory unless some auxiliary 
technique is applied. Instability results when line 
voltage is reduced, with the lamp being extin 
guished when about 50 per cent of normal bright 
ness is reached. It is difficult, if not impossible, to 
restart the lamp with reduced line voltage becaus 
the starting voltage is also reduced 


The Lamp Ballast 


Whenever gas discharge lamps are used, it 1s 
necessary to use lamp ballasts with them. These 
ballasts have three functions when used with hot 


cathode fluorescent lamps. These functions are 


(1) To limit the lamp current, 

(2) To supply the filament current for heating the 
cathode, 
To increase the line voltage to a value high 


enough to initiate conduction throngh the 


lamp 


The current limiting function is necessary be 
cause of the effect of the negative resistance char 
acteristic of the fluorescent lamp. As far as the 
lamp itself is concerned the voltage drop across it. 
when it is conducting, becomes lower as the current 
increases. The ballast choke coil is therefore neces 
sary in series with the lamp to prevent the current 
from becoming excessive. The other functions of 
the ballast require no additional explanation. The 


necessity for these functions is self-evident 


Dimming by Voltage Reduction 


If voltage reduction in the conventional manner 
is employed to dim a fluorescent lamp, the voltage 
across the series ballast coil sy See Fig, ] de 


creases, producing an increase in lamp voltage and 
AUTHORS Ariel Davis, President 


Salt Lake City; R. F 
Harris, Professor, Department of Electrical Ex ring, Ur ereit 
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By ARIEL DAVIS 
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L. DALE HARRIS 


This paper describes a newly developed 
method for brightness control of hot cathode 
fluorescent lamps 


a decrease in lamp current. This accomplish: s the 


desired dimming effect but as the line voltage is 


decreased, unstable operation results and the lamp 


extinguishes. The system of brightness control de 


scribed in the following material overcomes the 


| 


unstable operation feature of dimming by redue 


tion of applied voltage, and thereby allows the 


system to be used. The system is simple and rela 
tively inexpensive 

Kig. 1 is a circuit diagram showing the arrange 
ment of the various components. The cireuit and 
lead arrangement have been designed in this bal 
last to allow the connection of the control auto 
transformer, 7, as shown, By means of this ar 
rangement, it is possible to vary the voltage applied 
while 


to the lamp and the series ballast coil, S, 


keeping the electrodes hot and avoiding unstabl 
operation 

It is desirable when using fluorescent lamps to 
keep the electrodes at a temperature sufficiently 


high for satisfactory thermal emission of electrons 
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Figure 1. Circuit diagram showing arrangement of the 


various components 


Daw Stephen on-Harrwe 








200 





| 
160, j j } 
| 


et 
~ 
> 
8 
20 , ; , 4 
VW) 
| 
4 
0 eo, 
> 60 ; > ; ; 














0 20 40 60 aC 100 
CONTROL SETTING 
ure Voltage between metal starting plate and lamp 


electrodes varies with control setting 


If the 1 stu itting electrodes 1s 
“al at i | i! r ¢ itting 1 I 
perature tl t situs ! mobardment will 
rei material ft I road irtace anda 
at ea uf! I 1 tl la | | ] ! ws that the 
eurrent tor heatin the fila nt . ptained tron 
two seconda winding . n the ballast trar 

for r. Ti oltage ap] | to the primary of the 
ballast transfor r, bein ilwa equal to line 
olta lon not han witl variations in the 
auto-transtor t tting The filament voltage and 
urrent are hus kept constant und the filaments 
ure kept at the proper operating temperature re 


garcdle 


f ontrol auto-transtormer setting 
hanges in the setting of the control auto-trans 
former do. however ause changes in the voltage 


appearing across the 


lamp and its series ballast 


oil. These changes in voltage result in changes in 


ss as descr! Stable opera 


lamp brightn 


ion 18 achieved by the effect of the grounded metal 
P, placed near the lamp and parallel 
electrically 


starting plate . 


with it. It is eonnected as shown in 


the cireuit diagram luminaire itself could be 


used for this purpose instead Of a sepé rate metal 
starting plate. For proper operation, this metal 
starting plate or lu aire must be electrically 


onnected to the input line which supplies power 
to the unit. To insure the safety of personne! 
oming in contact with the starting plate or lumi 
naire, this connection is always made on the 


grounded side of the input line 


The voltage between the metal starting plate and 


the lamp electrodes varies witl ontrol setting as 
hown in Fig. 2. These potential differences cause 
flicient ionization to initiate conduction By this 


means the lamp will conduct and restart instantly 


at all control auto-transformer settings 
The brightness control obtained by this method 
s smooth and continuous, not stepwise as in some 


ontrollers Variations in brightness covering a 


ranwve of over 100 to ] ean be »btained easily 


Oscillograms 


The wave shapes of lamp current and voltage in 


this application are typical for 60-cvecle fluorescent 
P] YI 


2 


lamp operation. The oscillograms shown in Fig. 3 


below show the shapes of these waves The cur- 


rent wave show: was measured at point z in Fig. 1] 


Current measured at this point includes not only 


the lamp current but also the current through the 
capacitor, C, 


shunt This capacitor is connected in 


parallel with the lamp to suppress radio interfer- 


Figure 3. Wave shapes of lamp current and voltage. 
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Pigure 4. Variation of lamp brightness and lamp current 
versus controller setting 


ence. It is located within the ballast housing and 
permanently connected as shown. This construction 
of the ballast prevents measurement of the lamp 
current alone. The voltage shown on the oscillo 
grams was measured directly across the lamp. Re 
ferring to the oscillograms, it can be seen that the 
current is essentially sinusoidal except for short 
horizontal breaks. Closer inspection of the oscillo 
grams reveals that these breaks in the sinusoidal 
current wave occur at the time when the voltage is 
uniform rate 


rising or dropping rapidly at a 


These breaks in the sinusoidal current wave ar 
currents of constant magnitude. They reverse di 
rection when the uniform rate of change of voltage 
changes sign; flowing in one direction as the volt 
age is increasing with one polarity, and reversing 
voltage is increasing with the 
These 
rents are the currents flowing through the con 
! p The 


onstant when the 


direction when the 
opposite polarity constant magnitude cur 
denser, Cy which is in parallel with the la 
eurrent through a condenser is 
voltage applied is changing at a constant rat 
When the lamp voltage has increased sufficiently 
the lamp conducts and this prevents the lamp (and 
condenser 


voltage from increasing further. The 


current then follows the approximate sinusoidal 


wave shape shown 
Brightness Range 


This method of brightness control of hot cathode 


fluorescent lamps can easily achieve a smoothly 
variable brightness covering a range of over 100 to 


l. Fig 
and the lamp current 


4 shows the variation of lamp brightness 
versus controller setting 
The brightness of a fluorescent lamp, in addition 
to being a function of lamp current, varies also 
with the ambient temperature and the age of the 
lamp. New lamps sometimes experience difficult) 
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Figure 5. Efficiency of cool white lamp and a 100-watt 
incandescent lamp in terms of lumens produced per watt 
of input 
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20 
CONTROL SETTING 
Figure 6. Power factor versus control auto-transformer 
setting for both low and high power factor balla:ts 


in Starting and operating at extremely low bright 
ness levels. These difficulties are easily overcome by 
operating new lamps at normal brightness for a 
short time. The brightness of the lamp at full dim 
setting is controlled by means of resistor Ry Mig. 
] The brightness of th 


smoothly with stability to 


lamp can be reduced 
onditions of full dim 
ness by this method. The full dim setting 1s 80 very 
dim that it is possible to switch the lamps off with 


out the observer noticing a marked change 


Advantages of Fluorescent Lamps 
For Dimming Circuits 


Fluorescent lamps possess advantages over in 
ecandescent lamps in dimming circuits. The effi 
ciency of fluorescent lamps is higher. Fig. 5 shows 
the efficiency of a cool white lamp and a 100-watt 


incandescent lan pin terms Tf lumens produced per 
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stormer setti 


ballasts The pow 
otal powe 
total effective amperes 
tor ballast the power f 
reasing lamp brightness approach 
ghtest settings. For the low 
ballast, the power factor increases and 
with increasing lamp brightness, be 
the medium brightness settings. The 
mbined efficiency and power factor of the control 


; 


it and lamps depend on the number of lamps 


ne controlled. No effort was made to determin 


ombined characteristics 
Applications 


\ rhit bye expected, the greatest demand for 


dimming eontrol of lieht is in the theater and 


tave liewhting activities Fluorescent lamps with 
controlled brightness are admirably suited to this 
of lighting, as well as to many other types 


as are used in te le yvrsion studios hotels. nieht 


lubs, auditoriums, display windows, photographic 


darkrooms and restaurants 


Advantages of New Method 


Most of the advantages of this new method of 
brightness control stern from the simplicity of the 
system. These advantages ar« 

1) The simpler system has lower first cost than 
more complicated systems 
Maintenance is economica:. There are no ex 

pensive electronic devices to become defective 
and cause failure 
The variable ratio control auto-transformer is 
a standard easily obtainable and replaceable 
type 
Many lamps can be controlled from a single 
control auto-transformer. The number of lamps 
is limited only by the rating of the trans 
former. Only three leads are needed to con 
nect other lamps in parallel 
In special applications, it may be desirable to 
combine incandescent and fluorescent lamps on 
one brightness control unit. This combination 
is possible with this brightness control unit, 
which ean be used to control all incandescent 
or all fluorescent lamps if desired 

The brightness of the lamps heing controlled 

There 


are no sudden changes in the brightness as is 


by this method can be varied smoothly 


the case with some step-wise controllers 
No time delay is needed for warm-up of elee- 


tronic devices 





500,000,000 CANDLEPOWER searchlight, which tops the 
modernistic ornamental tower on the roof of the new 
Republic National Bank Building in Dallas, Texas, is 
shown here just before it was hoisted to its perch 598 feet 
above the street. Note the refiection of downtown Dallas 
on the polished reflector of the 1200-pound lamp. Photo 
and data courtesy of Federal Sign and Signal Corp., 
Chicago, Ill 
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1.E.S. General Guide to... 


Preface 

of the fields of 
treated in detail 
Although the 


basic physical laws upon which pho 


Photometry is one 
seldom 


texthooks. 


measurement 
in physies 
tometry rests are simple, their proper 
application requires a thorough know! 
edge of the conditions under which 


they 


This report contains descriptions of 


will yield accurate results 
various types of photometers and pho 


tometric methods, and 
of the 


arise in photometry 


answers some 


that 


information 


more common questions 
The 
(much of it published previously 
tered 


odicals) was 


scat 


throughout a number of peri 


and pre pared 
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Standards 
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in the present form by 
of the National Bureau of 
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1. Introduction 


(a) | ndoubted|, 
mace 


the 


a little over 


investigat: 
erude comparisons of ligh 
first use of fire However 
200 years agro 

what 


knowr 
the 


Bouger des« r ibed 


the 


Pierre 


heved to be earliest 


of apparatus designed for 


parison of the luminous inten 


two sources of light and laid the 
dation for the 


science 0 


Apy 
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Figure 1-4 and 
Tables | lV 


but 


with 


Section 2, Characteristics of the Eye 


Section 3, Nomenclature and Units (with of the 


General Guide to Photometry are omitted here will be 


included in reprint copies of this report. Sections 6 and 7 will 


appear in the April issue of ILLUMINATING ENGINEERING 











ults in ae 


that would be obtained 


instrument that will 


(b) 


im plie 


Photometry , as rive re 


s, the 


its name 


measurement of light, that cord with those 


that visually 


(c) Since there is a 


is, radiant energy 1s capable ot 


in the human eye the sensa rradual transi 
vision. With the exception of 
various methods of physical photome 
all light ide 
by the human eye. Ev in physical 


the ain to 


producing 
rion to another in the 


the 


tion of tion trom one re 
radiant 
ot 


to the 


energy pectrum, prince 


try, measurements are n ple photometry may be extended 


ultraviolet and infrared regions 


photometry obtain an adjacent to the visible region 


Section 4— General Guide to Photometry 


Basic Principles of Photometry 


revarded j aw ill influence the result obtaimed 


nt depend wi photoelectri photometer Selec 


enasuretie 


! 
imiw 


ibsorption ot vanou 


the hould be 


two well-known com ponent 


optical path taken 


and cosine mw i 


ot sufficiently apprecia , nceount Proper positioning of 


the preeautions 1 the optieal center with re to the 


pect 


need ff photor etrie device and en plo ment 


ancl the 
mall details to obt f i ovat ea 


the de 


tances ufficrentl 


ired ouree to he eon 


aceurne 


enee of dirt on requ te i” ecu 


the 


pre 
photor eter 


Ain cause of #1 


hotometri 


necessal 


effeet 


freneral Giuide a7 





busine 
sources 
d veryigr 


aspheric 


radiu 


revarded 


to the 

illumi 

instances arin 
dimensions of 
rarded AS new! 

distance at 

made In the 

ing radiating 
of radius r the flux re 
and coaxial ele 


a parallel 


ment irean fb ebr j? 4. r=), 


where normal candlepower 
per unit a of the disk, that is, it 
photometric brightness, and d the dis 
between the disk and elementary 
differs from the 
ealeulated by the 
ch Rr? /d 


r*) Ilenee the 


tances 
receiving are * Thi 
it would be 

law namely 


intensity men 


pro 

eor 

error 
deter eonsl w the mreum 
seribir rectangular 
oures 


(d) or the 


img eorres or to the inve 


purpose 

square 
relationship sources such as fluores 
eent lamps may be considered as pet 


viinder of 


The radiation 


leetly fTusing radiating ‘ 
rth 21." 


viinder to 


radiu ind len 
an elementary 
i distance d from the 
and located on 

j 


perpendt ilar ‘ line 


axis 
eviinder and 
passing 
and 


through the evlinder 


perpendicular to its 


Ciutde 


, 
(;enera 


4 , « 


Pigure 5. Factor for obtaining candle 
power for D *. It is seen that for 
the error to be less than 1 per cent it 
is necessary to use distances that are 
than 10 times the maximum 
dimension of the source 


greater 


and 


The equation gives results which agree 
with experimental data 
(e) Often ai small compared tod 


and the eylinder may be regarded as 


a strip of breadth 2a and length 2! 
reduces to 


This 


the result which would be 


in which ease the above 


2a B/d\\tan~'1/d+ld/(?+d*) 
differs fron 
calculated by the inverse-square law, 
talB/d* by the 
i+Ild/(+d*) 


the value of the 


namely factor 


ad/2liittan~'l Hence 
luminous intensity 


measured at a nite distance may he 


corrected to the true intensity (d= oo) 


by multiplying by the reciprocal of 
factor 

(f) Both of the corre 
are less than one per cent when 


less than 0.1 (note that l 


this 
tions treated 
above 
ridortlad 

the ser length of the strip source ) 


These corrections are plotted in Fig. 5 


4.2—Cosine La» 
(a) The lu 
urface varies as the cosine of 
normal to the 
This 


mous energy received hy 
' 

a piane 

between the 


ind =the 


the angle 


ineident ray.’ 


ean be seen by again considering the 


point source of light as the source of 
a system of spherical waves diverging 
from it as a center.’ Since the direc 
tion of motion is always perpendicu 
it follows that 


area can receive energy 


lar to the wave front, 
an elementary 
only in proportion to its 


that 


area pro 
that is, the 


of the energy received 


jected in direction ; 


surface density 


by any such area is proportional to 


cos 9, where § is the angle between the 


normal to the surface and the diree- 


tion of propagation of the incident 


wave. The cosine law applies to any 


plane surface, so far as the incident 


light is concerned 


(b) Another “cosine law” is named 
after Lambert and applies to the emis 


sion (by reflection, transmission or 


self-luminosity) of a perfectly diffus 


ing surface and may be stated as fol 


lows: A perfectly diffusing surface is 


one for which the luminous intensity 


from a given area in any direction 


varies as the cosine of the angle be 


tween that direction and the normal 


to the surface. Under this eondition 


the intensity per unit of projected 
and the 


bright 


area is constant surface ap 


pears equally whatever the 


direction from which it is viewed 


4.3—Combined Law—ia) The basic 
laws apply to plane surfaces only if 
ye small com 


them 


both source and surface 


pared to the distance hetween 
Unfortunately, in practical illuminat 
ing engineering this ideal is seldom 
When it is 


consider the plane surface as small in 


with the 


realized mpossible to 


com parison distance between 
the source and surface \t is necessary 
to ealeulate the illumination from the 
general la cos® §/h? 
In this formula J, is the 


in the direction 


ele ” 
formula, Ey 
lun nous 
ntensity of the source 
and A is the 


defined by 6 vertical 


height of the above the plane 
The part cos" i) h? 


Inverse-sql lav ing 1/d* for the 


source 
results from the 
naining cosine is 

If a number of 
contribute to the ilumination 
int on the plane, the total 
3 


= the ummation ¥ 1g cos 


(b) If tl ul ation on a 
direction 9 the 


pine 
perpendicula to the 
cle sired, 


H/he, 


normal 


is Fy 


the equation 
while the equa 
fo llumination on the verti- 
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eal plane is given by Ey Ig cos* 6 
sin §/h* where 6 is the angle between 


the vertical plane and the direction 6 


4.4—Talbot’s Law—(a) If a 


with 


disk 
one or more angular apertures 
in it is rotated between a source and a 
surface so that light reaches the sur 
face for only a certain fraction of the 
and if the fast 
that the eye perceives no flicker, the 


effective photometric brightness of the 


time, rotation is so 


surfave is reduced in the ratio of the 
to the total 
The reduction is by the factor 6/360, 


time if 


ex posure time 


where § is the total angular aperture 
The 


vantages over absorbing media in that 


in degrees. sector disk has ad 


Section 5—General Guide 


Photometers 


5.1—Visual Photometers—In visual 
photometry, the eye is used to com 
pare the photometric brightnesses of 


two adjust 


surfaces and usually to 
them to equality. Because of its power 
of adaptation to different brightnesses, 
the eye cannot measure light with any 
degree of accuracy. An observer can. 
however, judge quite accurately when 
two surfaces viewed simultaneously 
side by side are equally bright, pro 
vided they have nearly identical chro 

(color). If the eye is re 


quired to decide when equality of pho 


maticities 


tometrie brightness or equality of con 
trast between the 


different 


encounters 7 


exists com pt rison 


surtaces ot chromaticity 
difficulty 


chromaticity 


(eolor), it 
which increases as the 


difference becomes greater 


§.1.1 
plest 


Bunsen Grease Spot I'he 


photometer head would consist 
of two surfaces, each of which receives 


light from only one of two sources 


being compared, close 


mounted in 


proximity to each other. One of the 


oldest types of photometer head which 
limited use is the 


is still in Bunsen 


“grease-spot” head. This head consists 
of a piece of thin opaque white paper, 
with a translucent spot obtained by 
treating the paper locally with oil or 
wax, mounted between the sources to 


be compared and at right 


XZ angles to 
the line 


oming them Two mirrors 
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its transmission is not altered over a 
period of time and reduces luminous 
flux without 


changing the spectral 


com position 
(b) A 

with 

effects 


disk 


avoid 


sectored must he used 


caution to stroboscopic 


with flickering or evyelie light 


sources (some gaseous discharge 
sources) and when some types of pho 
toelectrie receivers and amplifiers are 


employed 


and 


reduc ing 


45—Attenuating Filters 


Screens — Other means of 


intensity are by wire mesh gratings, 


partially silvered mirrors, diaphragms 


and neutral filters 


to Photometry 


mounted so that images of the two 
sides are seen in close proximity, side 


head 


Sometimes a prism system is used to 


by side, complete the Bunsen 


images of the two sides of 


together 


bring the 
the di sk 


with 


closer than can be 


done mirrors 

5.1.2—Lummer-Brodhun The Lun 
mer-Brodhun photometer head is the 
commonly used 
for precise visual photometry. In this 
both side of 


diffusely 


one that is now most 


head an opaque sereen, 


which are white reflecting 


surfaces, is viewed through a set of 
referred to as a Lummer 


otten 


prisms, 
Brodhun cube or 
and 


prisms) 


imply as “the 
totally 
so that the two 


cube,” mirrors or reflect 


ing sides are 


seen in juxtaposition by the eye of the 
observer } 
light 
and LL. are 
is the 


6 shows the paths of 
head, / 
the two sources of light 
screen, M and M are 
totall, refleetit 


in a Lummer-Brodhun 
opaque 
two urrors or 
prisms, P and FP. are the prisn 
and I 


Two types of eube 


whieh eor prise the eube 


eye pu ‘ le n 


used, one for equality-of-brightn 


comparisons, usually presenting two 


eoncentric ellipse (eoneentriec carcie 


viewed at 45 degrees), and one for 
which 


The de 


cor plex equality of 


equality-of-contrast com parison 


present a pattern to the eve 


taile of the more 


contrast cube are hown in Fig. 7 


LES 
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Paths of light in a Lummer 
Light from the 
compared Uluminates 


Figure 6 
Brodhun 
sources 


photometer 
being 
opposite sides of the photometer screen 
S$. These sides are viewed in juxtaposi 
tion by means of the mirrors M and the 
photometric cube P,P 


The two prisms forming the cube are 


in optical contact over the 
through which light 
The light 


through the 


portions 
reaches A and a 
reaching a has to pass 
contrast strip C,, a piece 
reflection 
the light. 


Where the two prisms are not in opti 


of optical gla which by 


removes about 8 per cent of 
cal contact reflection takes place, and 
light reaches B and b, passing through 
a contrast strip Cy before reaching b 
This results in an appearance of the 


field a 


portion of Fig. 7 


shown in the lower right-hand 
W hen the photo 
of the two surfaces 


metric brightness« 


being compared are the same, the two 


halves A and B have the 


ness and at the same time the trape 


ame bright 
zoids a and » stand out in equal con 


trast to their backgrounds 


§.1.3— Martens 
(a) The 


eter 


Polarization Photome- 
Marten polarization 
photor en ploy nt Fresnel bi 


obtain eontiruous image of 


In Fig. 8 


prism to 
the surfaces to be compared 
photometer is shown dia 

aand » are the sur 
which the brightnesses are to 
be compared, The light from a passes 
lens C into a 


Hiere it 1 plit 


through a plano-convex 
Wollaston prism W 
} polarized in the 


nto two beam one 


plane of the paper and shown by the 
full line in the figure, the other one 
a plane perpendicular to 
the paper and shown by the 


the figure it 


polarized i 
broken 
then passes 

The 


h treated similarly and 


‘ kre nel biprism F. 


the angle of the bipri m designed 


© that images of 


a and b oppositely 


149 





arrangement of 
Light from a 


Pigure 8. Schematic 
polarization photometer 
source A passes through a plano-convex 
lens into a Wollastan prism W. Here it 
is split into two beams, one polarized 
in the plane of the paper (full line) 
and the other polarized in a plane per 
pendicular to the paper (broken line) 
Light from the other source 6 is treated 
similarly. The angle of the biprism is 
designed of «a and b 
oppositely polarized are contiguous at 
the eye, after passing through an 
analyzing Nicol prism. The analyzing 
Nicol prism is rotated to obtain the 
photometric balance 


so that images 


LES 


Figure 7. (left) 


Details of equality-of-contrast cube and 


appearance of field. The two prisms forming the cube are 
in optical contact over the portions through which light 
reaches A and a. The light reaching a has to pass through 
the contrast strip C,, a piece of optical glass which by 


reflection removes about 8 per cent of the light. 


Where 


the two prisms are not in optical contact reflection takes 
place, and light reaches B and 6, passing through a con- 
trast strip C., before reaching 6. At a photometric balance, 


when the two halves A and B have the same brightness, the 
trapezoids « and 6 stand out in equal contrast to their 


polarized are contiguous at the eye, 


after through an analyzing 
Nicol The 


stopped by a diaphragm 


passing 


prism unused images are 
The analyz 
ing Nicol prism in the eyepiece inter 
posed in the path of these beams will 
reduce one image by the factor cos? 6 
and the other by the factor sin? 6. If 
is the angular position for a photo 
metrie balance, the ratio of the photo 
metrie brightnesses of the two images, 
with no Nicol prism interposed, would 
he tan*® 6 
(b) Some 


plastics 


absorbing media, such as 


certain polarize light. Obvi 


ously, if uch a material is placed 


haphazardly in the path of one of the 


beams entering a Martens photometer, 
the reading of the photometer will not 
he correct. The amount the reading is 
n error will depend upon the polariz 
ng ability of the specimen and there 
determining the 


If, how 


no simple way of 
exact magnitude of the error 
plane of polarization of the 


to the 


ever the 
aterial is placed at 45 derrees 


of the analyzer, the reading is 


closely that for unpolarized light 


5.2—Photoelectric Photometers — 
Photoeleetri« may be 
div ided 


laver photoeles trie cells, 


photometers 

into two elasses, (1) barrier 
which do not 
operation and 


require a battery for 


2) photoelectric tubes which require 


a battery or external power supply for 


operation 


5.2.1 Veters—-(a) 


jarrier-layer cell receivers produce a 


Rarrier-Layver Cell 
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backgrounds. 


current when radiant energy is inei- 


dent on their sensitive surfaces and 


require only a sensitive microammeter, 
preferably of comparatively low re 


sistance (100 ohms), to measure the 


eurrent from them. The current is of 


the order of 1 or 
footeandle The 


2 microamperes per 
cells 


depart from 


linearity of to radiant flux 


as the resistance of the meter (or cir 
they are connected is 


enuit) to which 


increased Several manufacturers 


make 


ranges, 


microammeters, with several 
having the same resistance for 


about 100 ohms 


all ranges, namely, 
These suffice for many purposes where 
an error of only a few per cent can be 
tolerated For 


more sensitive meters or galvanometers 


more precise results 


are necessary as well as special pre 
eautions to avoid fatigue and thermal 
effects A 
precise measurements 


lished.'° This 


from an earlier one, the 


cirenit suitable for more 


has been pub 
cireuit was developed 
essential ele 
shown in Fig. 9."! 


ments of which are 


The cireuit is a eurrent-balancing cir 
balance, zero 


with the 


cenit giving, in effect, at 
resistance in series 
eell, B. When 


energy is incident on the barrier layer 


external 
harrier-layer radiant 
cell a current is produced by the cell. 
The cireuit is adjusted until a balance 
zero deflection of the 
this 


the current i, in the resistance r, and 


is indieated by 
galvanometer Under condition 
the current output of the photoelectric 
cell are equal and, with rs, kept con 


stant, are proportional to the poten 
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Figure 9. A circuit suitable for precise measurement of 
barrier-layer cell output. The circuit is a current-balancing 
circuit giving, in effect, at balance, zero external resistance 
in series with the photoelectric cell B. The galvanometer G 
is of the high current sensitivity type. K is a Kohlrausch Figure 10. A circuit suitable for measurement of photo 
slide wire having resistance r,; e is a 1.5-volt dry cell; r, electric tube output. The simplest circuit consists of a 
is a 100-ohm resistor and r, is a variable resistor preferably battery, a suitable meter and the photoelectric tube in 
a decade box with a stop so that its value is never less series. The sensitivity of such a circuit is low and it is 
than 1000 ohms. The resistance of the leads from the often necessary to measure the voltage drop across a 
barrier-layer cell to the galvanometer must be negligibly resistance (of the order of megohms) with some type of 
small amplifier 


f, c 
a 4. Sue ciate 
"| 
\ 6 A 
. . —— 





+\| 
lp 


tial difference between points a and / the degree to which they are corrected (c) The photoeleetrie tube and 
The potential difference between a and by filters to duplicate the luminosity frequently the first tube of the ampli 
» is nearly proportional to the resist curve of the eye will govern the ap fier need to be mounted in an airtight 
ance, r, between points a and b. The proximation to which their response hoy containing a drying agent to pre 
degree of approximation may be de may be taken as a measure of light vent leakage due to moisture on the 
termined from the following expres In general, photoelectric receivers of surface of the photoelectric tube and 
sion for the current, ti, all types have spectral response curves 


grid lead of the amplifier tube 


(d) The “dark current,” the current 


passing through the tube when it is 


that are individual, being different for 
cells or tubes of the same type and 
manufacture, so that each particular 
wie + r/r, and v is the voltage of receiver must he separately corrected not illuminated, must be taken into 


the dry cell, « If v is constant the Some indication of expected variations consideration Part of this current 


may be due to leakage over the sur 


maximum error may be determined by from cell to cell may be found in a 


finding the maximum variation in the paper by A. E. Parker."* A cell ean, face of the tube and can be eliminated 


denominator of the expression for é, of course, be used to compare the ra by a guard ring, for some types of 


In all cases where r, is greater than diant energy from sources having tubes, or by placing the tube in a box 
r. this maximum error in assuming identical spectral distributions without containing a drying agent. The true 
proportionality between r and i, is the correcting filters dark current, the remainder after the 
LOOT, re/(refg +7) 7,) per cent. For leakage has been eliminated, can be 
the cireuit given the maximum error | §.2.2—Photoelectric Tube Meters——-(a) compensated for by ome electrical 
less than 0.1 per cent for values of ry Photoelectric (photoemissive) tubes, means or by subtracting it from the 
greater than 7000 ohms and for 7 like the barrier-layer cells, must be observed current when the cell receives 
equal to 7 ohms (normal Leeds & properly filtered to duplicate the energy Another simple mean of 
Northrup Kohlrausch slide wire) tandard luminosity curve of the eye eliminating the effect of the dark eur 
(b) The accuracy obtained with before they can be considered to mea rent is the use of a shutter and taking 
barrier-layer cells will be influenced ure light “light-off" and “light-on” reading 
by the eare used in calibrating the (b) Photoelectric tube ire usually 
Kohlrausch slide wire employed in the mployed with an amplifier to obtain 5.3—Radiometric Photometers 
above cirenuit. In addition, the linear red sen vity The im plest (a) In radiometric photomets ome 
ity of the cell response for zero ex ire onsists of a battery, a suit type of radiometer thermocouple, 
ternal resistance must be carefully able n and the photoelectric tube thermopile, bolometer or other radio 
determined, The effect of temperature in Th vity of such a cir etrie detector) is used to measure the 
and the fatigue characteristics of the 0 ufficient and ¢ “ radiant flux in the visible speectrun 
cell must also be ascertained When imilar to that of Fig. 10 j loves eceiving urtace whi 
eareful ealibration has been made and The resistance of FR } ) } ) ‘ elective to a sufliment derres 


precautions are taken to avoid, cor megoht while the voltage ol the out the ble range are readil 


rect for or eompensate for fatigue, battery FB is that recommended by the able A filter that duplicate 
results that are precise to better than manufacturer of the tube and is of the tandard luminosity curve and 
one-half of one per cent can be ob order of 90 to several hundred volts prepared hb 0 hy beer 
tained,!* often obtained by using radio B bat eribed.’* Th on 1 three com 
(c) The spectral response curve of teries). The photoelectric current also ponent two gli | i and a 
the photoelectric cells is quite differ ma be measured by either a gal olution to he in a centimeter 


ent from that of the human eve and vanometer or electrometer non 
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be used to meas completely eliminated. This may 
accuracy iweomplished by means of ultra 


infrared absorbing glass 


placed adiant flux in the visible 

the radi: flux « m i passing through the 

and 1 osity fil or template is only a 

the percentag age of the total flux from 

wavelength é yurees; one of the difficulties of 

is proportional ' photometry is the meas 

luminosity factor at tl of the very small electrical 

corrected for any selec quantitie (eurrent or voltage) that 

yeetral transmittance of are produced, These difficulties (which 

‘ The radiant flux in are mmon to all measurements of 

bined al then exact! mall voltages or eurrents) inelude the 
proportional } luminous flux usceptibility of the sensitive gal 
This method may be extended to take vanometer of mechanical disturbance, 
the selectivity of the receiver into drift of zero, and, unless a null or 


yunt provided — the equal deflection method is used, the 


ponse is constant over i od lack of exact proportionality between 


‘ eurrent or voltage and deflection 

(c) Radiometers respond d Variation in ambient temperature 

ix outene of the | re | causes uncertainty of the zero of the 
read to that in the le , thermopile-galvanometer system but 
and, consequently, require very care this may be practically eliminated, if 
ful shielding from such invisible flux erratic rapid fluctuations are avoided, 
In the design of a luminosity filter it by taking two zero readings at equal 
is accordingly necessary that all ra intervals of time before and after the 


diant flux outside the visible speetrum deflection reading 
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Southern Fort Harrison Hotel March 31-April 1 
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South western (innter Hotel April 3-5 
in Antonio, Texas 


Inter Mountain Westward Ho Hotel April 11-13 


Phoenix, Arizona 


South Pacific Coast Statler Hotel April 13-15 


Lose Angeles, California 


Pacifie Northwest Harrison Hot Springs Hotel 


Harrison Lake, British Columbia 


Midwestern Edgewater Beach Hotel 
Chicago, Illinois 


Canadian Mount Royal Hotel 
Montreal, Quebee 


Fast Central Abraham Lincoln Hotel May 


Reading, Pennsylvania 


Northeastern Fort William Henry Hotel June 10-11 
Lake George, New York 
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vestions and Bxinswers 





on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship 
of H. F. Davidson, has prepared this answer to a question on 
lumen maintenance of fluorescent lamps. Readers are invited to 
submit similar questions of general interest to be considered for 
publication. Questions should be sent to the Society Headquarters 


Lumen Maintenance of Fluorescent Lamps 


Fluorescent lamps, in common with nearly all 
other light sources, depreciate in light output as a 
function of operating time. According to the best 
information available at present, there are three 
basic causes for this depreciation. All three factors 
appear to be mono-molecular chemical reactions 


All three reactions proceed concurrently but each 





has a particular rate of reaction independent of the 


other two In other words. the loss of lu ninous 





efficiency in a fluorescent lamp proceeds exactly as 
if there were three types of impurities, present in 
greater or lesser amount in the lamp, with each Lumen maintenance of T12 lamps. 
having an injurious effect on the fluorescent prop 
erties of the phosphor 


The results of the three reactions may be stated 


The irst Ci » of loss eof ; . ort) he 
The fir suse of loss is of a type that might mathematically by the following equation 


expected to result from impurities which are of a 

gaseous nature that may combine with the mercury L,-[,=A() C 

vapor to lay down an absorbent layer over the - 
po ) ' lown an sorben la ! where ] initial effi ieney in lumens per 


yhosphor Sue 3 aver ‘or F » % 0 le of an 
phosphor uch a layer, for example an oxi L, = efficiency at time ¢ 


mercury, would hinder the ultraviolet from the ' 
. t operating time in hundred-hours 

discharge reaching the active centers of the phos RB 1 

A, anc ‘are representative of the amount 
phor and thereby reduce the light output I ' ~" 
sel of impurities present and have the dimen 
The second cause appears to be due to what the 
- ” sions of lumens per watt 
chemist would call a “solid phase” reaction and P 


which proceeds at a much slower pace than the gas a, b and ¢ are quantities which represent 
phase reaction. Examples are the chemical reac the velocities at which the reactions ap 
tions that might take place between the phosphor proach completion 
and the glass wall of the lamp or impurities pres With present-day methods of processing and the 
ent in the phosphor itself stabilized phosphors now in use, these quantities 

The third cause of loss which is of concern is have the following approximate values for T12 
believed to be photochemical in nature and usu lamps operated at 425 ma 

place very slowly. This is a deterioration 1 = 0.5-1.0 

of the phosphor itself. resulting from the action of B 1.0-5.0 
the ultraviolet radiation. Experiment shows that C = 8.0-12.0 
it is the 184.9 millimicron radiation which is ré Fig. 1 illustrates the lum 
sponsible in large measure for this final loss in may be expected from today’ 


phosphor efficiency eurve is valid for both 40-w 


MARCH 1955 Questions and Answers on Light 





T12 white or cool white lamps operated at 425 ma 
Changes in lamp loading should imerease or de 
crease the values of the exponents of the mainte- 
nance equation proportionately : experimental evi 
dence supports this contention 


The depreciation of fluorescent lamps is dis 


ussed in more detail in a number of technical 
papers some of which are listed below 
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Low Brightness with High Levels in Engineering Office 


A modular system of self-contained units, including the 
vinyl plastic diffusing panels, provides 65-70 footcandles 
at work areas in the Engineering Department of Barrett 
Construction Co., San Francisco. The basic luminaire 
design, by C. W. Macy, Pacific Gas and Electric Co., San 
Francisco, is for a low-brightness unit not exceeding 
333 foctlamberts at any spot on the fixture surface 
which is suitable for low 
ceilinged areas as well as for conventional ceiling heights 
With an over-all vertical drop of 5'%, inches, surface 


between 0 and 90 degrees 


mounted, the modular units are here butted together in a 
rectangle. 

A rough rule-of-thumb reported by Mr. Macy for com- 
puting illumination with conventional ceiling heights is: 
‘% of ceiling area covered 50 footcandles 

of ceiling area covered 75 footcandles 
All ceiling covered (luminous ceiling) 150 footcandles. 

In this relatively clean location, a maintenance factor 
of 0.80 is estimated by the designer, due to the minimum 
of air movement within the luminaire 
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1.E.S. Gold Medal Awarded to J. L. Stair 


The Society’s highest honor, its Gold 
Medal! and certificate, has been awarded 
to J L, 


‘ 


Stair by unanimous approval of 


recommendation of 


acting on 
the Gold Medal 
Medal, top 
field is 


which has 


Award Committee. The 
award in the illumination 
achievement 


furthered the 


“for meritorious 
conspicuously 
illum) 


profession, art or knowledge of 


nating engineering.” 


Mr. Stair’s achievements in lighting 
have been both outstandingly meritorious 
and conspicuously influential to the art 
All of 

ld of 


a constructive combination of 


his work, and particularly in the 


applied illumination, has shown 

engineer 
ing talent and creative grace. A pioneer 
in effective lighting ideas, materials, and 
methods, Mr 


acknowledged 


Stair was for nearly thirty 
ars an leader in the 
design of equipment, for which he holds 
patents, and a creator of lighting 


Many 


i! installations and 


many 
techniques hundreds of his origi 
equipment designs 
stimulus to the 
Much 


his work has been detailed in numer 


im the 


prov ided a strong 


vancement of the lighting art 


ous papers Society's Transactions 


throughout the years and in several we 
known boo bas written on the sul 
ject of applied lighting 


Prior to his retirement in 1948, Mr 


Stair was Chief Consulting Engineer 


Lighting Company, © 
that 1911 His 


with the Curtis 


cag joining firm in 


marcH 1955 


service to the Lluminating Engineering 
valuable, and 


1916, 


elective 


Society has been equally 


member since 


almost as long \ 
Mr. Stair has held almost every 
office, local, 
was President of the 


1934 In addition he 


or chairman 


regional and national, and 


Society in 19 

has been member 
thirty I.E.8. eom 
mitter an active supporter 
serving as a delegate in 1935 
this con 


Congress in Berlin. In 


it is significant to note that 


gr ide of Fellow of 


was established in 1945, Mr 


highest 
Stair 
was among the ten men chosen to be the 
Society's first Fellows. He has since been 
elected grade of Member 


‘ 


Emeritus, « i irement from active 


business, in further recognition of his 


t service 


standing 
presenta this latest 


de during 


Summary of Action Taken at 
February Council Meeting 


Anderson 
R. Chambers 
Dan M. Finch, M 

W. MeCormick, Martin 
Park, B 
{ Sangster; | 
D Hinekley; Te 
Crouch; Ruby Redf 


llis, Advertising and P 


Grienn I 
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Manager; W W jooth, S. G 
Hildebrand, C. N 


Thomas 


motion 
Hibben, Paul H 
Laupp, W Fr 


and R. 8 


I owell, Joseph 


Wiseman 


Results of two interesting financial 


studies were presented to Council by 
Kirk Re id, “ist year’s 
Warren Booth 


One nvolved a new 


Treasurer, and 
Finance Committee Chair 
man form of ae 


counting, sugg y the auditors; the 


other a ( t a cost per member 


undertaken the Finance Com 
with the Swo« 


further 


study 
mittee. All concerned iety’s 


fiseal problems urged study 


aimed at strengthening reserve and re 


search appropriations 
ippointments 


Committe were pro 


posed ind approved for a number of 


the Society's technical committees A 
up to date list of all con:mittee 
April 


‘ERRING 


complete i 
personne! will be published in the 
issue of LUM ENG 
appointed 


One task « already 


was askex its scone to include 
the study xpansion of headquarters 


staff as 


tion and «#} e requir 


the study of future loea 


ments 


(} 
Chairmar 
proval, out 
and bhudg ‘ ls 
cepted Mr 7 so )6reported on 
Loston ] ‘ ! ell underway 
Golden Anniver 


Conferences 


Members 
were em ‘ Board of 
dent Mem 


ber eles _ ‘ ‘ ction on the 


xan 


Board's recomn ition, ecting Mem 
Nat ion and Chapter, of 
the Fx 


bers 


bruary 


member 0 the 
ection and the Ban 


ected ti Member 


contini 


ed on page BA) 
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Here and There 
With 1.E.S. Members 


Charter of Section status was presented to the Indiana 


Chapter, now Section, at a recent meeting. In photo at left 


Panel discussion on Light in Industry was the highlight 
of the January 31 meeting of the Eastern New York Chap 
ter, at the Circle Inn, Latham, N. Y. Panel moderator, 
J. L. Ottenheimer, consulting engineer, is shown here, 
standing. Panel members, seated, from left to right are 
J. M. Schmidt, General Blectric, M. J. Herlt, West Virginia 
Pulp and Paper Co. and W. P. Hardin, Behr-Manning Corp 
Sound pictures were taken for presentation on WROW-TV 


6A TELECAST 
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Section Chairman Ralph Crockett receives the Charter 
from the Midwestern Region V-P, James Chambers 


Guest speaker at the January 27 meet 
ing of the St. Louis Section, at the 
Hotel Gatesworth, was R. G. Slauer, 
who discussed “Six Key Lighting Jobs 

and Why.” At the head table, left 
to right, are: O. 8. Wilkins, Program 
Chairman; A. W. Felt, Papers Reporter; 
E. C. Ryan, Board of Managers, R. G 
Slauer, speaker; Brooks Chassaing, Sec 
tion Chairman; H. J. Poehling, Board 
of Managers; Willis Mangold, Data 
Sheet Chairman; and T. P. Gleeson, 

Reception Committee 


Following an address by Carl Zersen, director of the 
Chicago Lighting Institute, at the Northern College of 
Optometry in Chicago, several students gathered around to 
ask more questions. Pictured here, from left to right, are 
Stanley Herr, Earle Hunter, Richard Brauer, Mr. Carl 
Zersen, James Gallagher, Clifford Wilson and Edward 
Choryan. Mr. Zersen discussed the common problems of 
vision specialists and lighting engineers. 
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Just on the verge of becoming an L.E.8 
Chapter (Suwanee River) members in 
northern Florida and southern Georgia 
met in Valdosta, Ga., January 27 
Speaker for the evening was Dr. Theo 
dore Wilder, Optometrist from Griffin, 
Ga., whose topic was “Light and Sight.” 


Attendance was 139 at the Residence Lighting Workshop, 
sponsored February 2 by the Michigan Section’s Residence 
Lighting Forum (for program, see page 7A, February IE) 
Shown here are: |. to r. Mary Webber, General Electric 
Co., speaker; Lou Schneider, Electrical Association of 
Detroit; Bert Smith, Smith Brothers Electric Co.; and 
Gertrude Capps, of Detroit Public Schools 


Members of the Quebec Chapter at 

their February 10 meeting heard P. E 

Larose, Professional Engineer of the 

Quebec Power Co., who spoke on the 

Quebec Electrical League, the Red Seal 

program and Adequate Wiring in the 
Home. 
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A cost and comfort appraisal of 13 types of recessed light 

ing systems was the topic of guest speaker James White 

head, of Day-Brite Lighting Inc., at the February meeting 

of the New Orleans Section. In the photo are, left to right, 

Jake M. Gensburger, Section Program Chairman Mr 

Whitehead; Arthur A. Levy, New Orleans Section Chair 
man; and Conrad Berdon, Liaison Chairman 
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date was shown 


September 30 
1954 


s petition from the mnion of a past chairmen at special 
gan Chapter in Grand Anniversary meetings, a news letter to 
Section status to this all members, and further changes in the 


group rules of the M.M.I1.L.J. contest 
In connection with both public rela 


CCHNICAL ACTIVITIE 
Pec ACTIV < tions and the LE.S. anniversary it was 


ghts of what's going on in the noted that Willard Brown, of Genera! 


technical program were given "lee Co Clevelanc hac aceeptec 
February 10, u 5 Eleetri« o., and, 1 aceey i 

1955 

Membership aon 
ers Emeritus ; ward a new office lighting prac 


‘ L. Crouch, Technical chairmanship of a special committee to 


He mentioned especially prog coordinate anniversary 


Fellows . 
Members 95 j being studied by that committee Researcu | 
t nt A.S.A. approval of standards for A comprehensive report ghting 


reflectance of office furniture and equip Research in 1954 was presented for the 
ment, and unanimity of thinking of 1.ES. Research Fund Trustees by E. M 
school and office people on brightness Strong, Research Executive Committee 
recommendations may bring completion Chairman In this connection. Professor 


» new Office I ghting Practice soon Strong outlined to Couneil the need for 
pres nted by Mr. Crouch additional support of this program, for 
letter ballot These the provision of basic information vital 
ght to the protection 
sion. He note 
been initiated 
the ten years of the I ‘und’s 


reported a num operation and expressed pride in the 
reached by this heightened stature the Soci has gained 


meetings. Some by reason of the work of the Fund 


tablishment of a Copies of the Annual Research Report, 


lop a special em showing current progress on projects 
Oth Anniversary, now underway are availa from Mr 
ge Was appro rere \ programs, re Crouch's office 


und (Ore gon 


Sheriff of Los Angeles County 
Featured 


South Pacific Coast Regional eailuz, 
Advances Opening Date will welcome the delegates 


session of the South Pa speaker for the evening meeting will be 


Conference has been Eugene W. Beggs, Westinghouse Electric 
ning of April 13, to Corp., Bloomfield, N. J., whe will give 


the presentation of the Lig ,r Progress 


ng 


achedule of papers 
conference Report Edwin Bl Chairman of the 
atler in Los host Southern Cs Section will 


pre side 


first seasion, the conference The preliminary program innounced 


be officially opened by F. Jack Rohr for the two following days, April 14 and 
Gienera i 1, and the National 15, will consist o 


W Bis eal sessions 


f the 


ra wi 


a April 14, Morning April 15, Morning 
James | Barnes, Chairman, a. @ pward, Chairman, 


dosta Northern California Section, presiding San Diego Chapter, presiding 
nie ¢ v of Tramic Safet Oscar Light Sources Kirk M. Reid, General Elk 


Me r, City of Loe Angeles, Chairman trie Ce Cleveland Principal Speaxer and 


Boelter Dean of Engineering Panel Discussion Leader 
Industrial 
Benjamin 


Panel Discussion Leader New Standards and Trends in 
enta Leade Introduction § of Lighting Benjamin Hensor 
President, Duncan M. Jones Electric Mfe. (x Des Plaines, I, Princi 
esident Message M. Jones pal Speaker and Panel Discussion Leader 


in Dr ' Lowry Syl Flood 7" : Ted Shepherd Pane Discus 
Products ‘ and LES 


April 15, Afternoon 
April 14, Afternoon P : 
Chairman, 
Fivnn, Chairman, 


pres I 4 
nlargement ; apter, presiding - 


insurance 0 
fron Living 
Lighting Job Contest 


meetings 
Lay ’ ontest Committee Chair 


of Current Interest ILLUMINATING ENGINEERING 
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President Jones Appointed Member 
Of IAEL Advisory Committee 


IES’s President D 
appointed by the Society to serve on the 


M. Jones has been 


Advisory Committee of the International 
Association of Electrical Leagues, at the 
invitation of that 
dent, Herbert E 


composed of 


organization 's 
Cook The IAEL is 


member organizations en 


presi 


compassing the major divisions of th 


The 


provide the associa 


electrical industry Advisory Com 
mittee is set up to 
from these branches of 


with the 


tion with advice 


the industry to confer Soard 


of Governors whenever involv 


field 


problems 


ng their shall arise 


Residence Lighting Forum 
Organized in Utah Section 


The first Residenes 
Lighting Forum of the TES Utah Section 
2 in Salt Lake City 


=f repre 


meeting of the 
was held February 
The meeting was attended by 
sentatives of dealers, distributors, archi 
tects, interior decorators and the utility 


Featured 


interior 


speaker was Jean Brooner, an 


decorator, who spoke on “The 
Looks at 
been selected by the ma 
taken last 


particular interest 


Interior De« 


This topie had 


orator Lighting.” 


jority on a survey December 
as being of 
Also as a result of the survey, th 


was held as a breakfast 
the time 


forum meeting 
selected by most of the members 
This 


followed for future sessions whix h 


held in the first 


as most convenient 


will he 


meeting time 


will be each 


part of 
month 
Officers of the forum ineluds 


yn Haneen, Chairman, Home Service Di 
rector. Utah Px 

Thomas Felt, Se 
Co 

Dale Brow 


Leo Hansen, We 


wer and Light Co 


retary Treasurer 


Electr 


tinghouse Lamy 


n. General 


Engineers Conference Being Held 
At Ohio State University 


The second Annual Conference for En 
gineers is scheduled for May 6, 1 ’ 
alumni, faculty and students of 
State College of Engineering 
with engineers and archite 
business and industry to revi« 
developments of the past year and 
ahead vddition 


offering tl 


to the coming year 


z 
ty 
opT ortunity 


ing in a continuation of last ur’s study 


e 
or ) , , pre 
} or engineerin r 


and evaluat I 


and prospects within and outsids 


the eonference will prov 
portunities for the meeting of 
and architects from coast to « 
The conference will open 


tration, a general session, and 


Continue 
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i LIGHTING CALENDAR 


Society Events 


Southern Re 
Hotel 


1955 


Harrison 


March 31-April 1, 


gional Conference, Ft Clea 


water, Fla 


Regional 
Texas 


1955 Sx 


Gunter Hotel, San 


sth western 
Antonio 


April 3-5, 


Conference 


April 11-13, 1955 Inter Mountain Regional 
Conference, Westward Ho Hotel, Phoenix. Ar 


zona 


April 13-15, 1955 South Pacific Coast Re 
gional Conference, Statler Hotel, Los Angeles 


Calif 


1955 Pacific Northwest Re 
Harrison Hot Springs Hotel 


April 25-26, 
gional Conference 
Harrison Lake, B. C 


Regional Con 
Chicago, Ill 


Mid western 
Hotel 


May 2-3, 1955 


ference, Edgewater Beach 


Canadian Regional Con 
Royal, Montreal, Que 


May 12-13, 1955 
ference, Hotel Mount 
Regional 


Reading 


Central 


coln Hotel 


May 19-20, 1955 East 
Conference, Abraham Lin 
Pa 

Northeastern Regional 


June 10-11, 1955 


Conference, Ft W am 


Henry Hotel. Lake 


George, N.Y 


September 12-16, 1955 Iiuminating Engi 
neering Society, National Technical Conference 


Hotel Statier, Cleveland, Ohio 


Industry Events 


March 6-9, 1 
Associatior Ar 
tel, Los Angeles, Calif 


955 
nual Co 


March 14-18, 1955 
Manufacturers Associat 


Hotel, ‘ sco, Il 


March 28-31, 1955 


tute, Sales Conference 


Chicag J 


April 5-7, 
Equipment 
Louis, Me 


April 6, 1955 
24th Annual Meet 


y 


April 6-7, 1955 trical Maintenan 
ference ' ersity « Californ 


Angeles, Calif 


April 17-22, 1955 
ture and Tels 
snnual Convent 


April 18-21, 195 

of Me wn " Engineer 
rd Baltimore Hote 

April 25-27, 1955 

I tir M tena 


( ference Hlenr ( 


May 10-12, 1955 


try show Conrad 


May 11-13, 1955 
Asaociatior In A 


Hotel, San Fran 


TELECAST 


Public Utilities Advertise 
National Convention 


May 12-13, 1955 
ing Associatior Annua 


Sheraton Hotel, Chicago, Ill 


May 22-25, 1955 National Association Flee 


Distributors 470 
Hilton Hotel 


Annual Convention 


Chicago, Ill 


tricai 
Conrad 


Edison Electric Inetitute, 
Calif 


June 13-16, 1955 


Annual Convention, Los Angeles 


June 13-22, 1955 International Com 


IHluminatior Cll itth Sensi 


Switzerland 


American Society for 
State 


June 20-24, 
PE. ngineering 
University 


1955 
Education 
State College, Pa 


Pennsylvania 


June 27 -July 1, 1955 American Institute 
of Electrical Engineers, Summer General Meet 
ng, New Ocean House, Swampscott, Mase 
Mainte 
Pacifie 


1955 


Engineerir 


June 12-15, Western Plant 


nance and g Show Pan 


Auditorium, Los Angeles, Calif 


Americar stitute of 


f\ Get Meeting 


August 15-19, 1955 
Electrical Engineers, Pa 


Hutte, Montana 


1955 N 


Distributors 


September 25-28, 
t 1 of Electrical 
Empress 


ention, Pacifie Zone 


nf 


Electrica 
Philadelphia, Da 


Progress 


September 27-29, 1955 


Show, Convention Hal 


tative Ir of 
Annual Meeting 


1955 Ter 


26th 


October 1, 
I'raff Engineers 
burgh. Pa 

tronice Con 


National El 


October 3-5, 1955 


ference, Hotel Bherman, Chicago, Ill 


1965 Society of Motion Pi 


Semi 


October 3-7, 
ture and Tele Engineers 74th 


Lake Club 


annual Convention Placid Piasex 


County, N. Y 


Institute of 
Meeting 


American 
Electrica (Fall 


Morrison Hotel, Chicago, Il 


October 3-7, 1955 


Engineers General 


Canadiar Electrical 
sation (Lith Annual Meet 
Niagara Falls 


October 5-7, 1955 
Manufacturers Asso 
ing Sheraton Brock Hotel 


Ontart Canada 


National Flectrical 
Regiment Armory, New 


October 11-14, 1955 
Industrie Show, 601) 
York, N. ¥ 

National Safety Coun 
Congress & Expos 


October 17-21, 1955 
il 4%rd Nationa Rafety 


tion, Chicago, I 


October 24-26, 1955 7th Annual Meeting 
und Sixth National Conference on tandardse 


icar Standards Ass ition, Washington 


October 30, 1955-—Week of National Fle 

‘ al Contractora Ase ation, Waldorf Astoria 
w York, N. ¥ 

November 1-3, 1955 

trie Expositic Hotel 

Pa 

Movember 2-5, 1955 

Contr tor 4 " n 


Waldorf-Astoria Hote 


November 14-18, 1955 
Manufacturers Ass 


ira ore Hotel, Atlantic ©) 


the 
afi 


November 14-18, 1955 
& Power and Me 
Chicago Coliseur 


hanical 


Chicago 
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Only - Luve -tile 


, an 


e =~ 
~ wg: 


(hon te aati Low ceelinieaiie ae area 
light sources... 


Another striking example of how LUVE-TILE provides the utmost in illuminated ceilings is shown in these photos of the Industrial Na- 
tional Bank of Detroit, Michigan 
LUVE-TILE is easy to maintain—dirt collection is much less rapid than with other types. . . and it will not hold insects and other small 
matter. Beceuse LUVE-TILE is hinged, servicing of fixtures is easy. LUVE-TILE is also rigid to handle, light in weight and easy to 
remove and wash 
LUVE-TILE may be assembled to sit any room and custom-made work is never necessary. No unsightly horizontal bars or rosettes are 
wsed for support. Since LUVE-TILE comes in 4 shades unlimited colour combinations are possible. 
Sprinklers and air ducts are concealed and wiring and other work may 
be simply surface mounted. Also low cost acoustic material may be 
sprayed on the cavity above the tile for sound proofing. LUVE-TILE 
is practical and economical to use in any area, right down to « few 
square feet. It is also widely used in display for special effects. 


These Firms Were Concerned with the Industriel National Bank Building 


Architect and Engineer Louis C. Redstone 
10811 Puritan, Detroit 


Contractor Turner Engineering Company 
470 Brainard, Detroit 


Wholesaler Michigan Chandelier, Company 


Write for free LUVE-TILE Catalogues sections Nos. 8 and 8A. 


J. A. WILSON LIGHTING & DISPLAY INC. 


ANA ‘ : 
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(Continued from page 9A) 


mental technical meeting 


help bring participants up 
problems and developments o 


Two of the peakers will be 


Sharp, President of the Hotpoint Co 


LeMay, 
ing General of the Strategic Air 
USAF, 


University 


and General Curtis E Command 


both engineering a 


T hey will be follo 


mand, 
of the 
college faculty and 


on the program by 


other experts who will diseuss research 
progress in the college and demonstrat« 
some of their projects and results. The 


evening will be devoted to an engineer 
ing Open House 

The Annual Conference for Engin¢ 
is under the direction of Gordon B 
son, Dean of the College of Engineering 
Harold A 


eral Chairman of the conference 


Associate Dean Bolz is Gen 


Light in Architecture 
Subject of New York Exhibit 


Examples of installations combining 
good lighting, good design, and imagina 
were displayed 
New York 


28 Sponsored joint 


tive application of both 


at a unique exhibition in 
January 18 through 
ly by the Residence 
New York Section of 
local A.I.A 


photographie enlargements of some 


Lighting Forum, 
LES und = the 
group, the exhibit featured 
huge 


50 installations, and f 


samples o 
ment used to achieve the successfu 
ing effects. The exhibition was stag 


the Architectural N 


La igvue in ew 
and was viewed by approximat: 


architects, designers and lighting 


ists, on opening night alone 


‘ 


opening 0 


Kahn prominent 


New England Section Honors 
President at International Banquet 


weasion of their 
‘ebruary 8, President 
Jones were honor 
and Section with 
all together, 


ing and 


iddition to the LES 
wife, other distinguished 
the Consul General 
ill of the U. 8 Mr. J 
Mrs. Fournier, and Mr 
(onsu in soston 
Canadian guests 
in honor of the first 


President of LES Among 
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FLAGS of two countries were hung at the President's Night Dinner of the New 
England Section, February 8, at the Fensgate Hotel, Boston, the Canadian flag in 
honor of the Consul] General from Canada to the United States, the Consul to 
Boston and the Society's first Canadian President, Duncan M. Jones. Left to 
right are: Mr. R. H. Tait, Canadian Consul to Boston; Mr. C. W. McCormick, 
Northeastern Regional Vice-President: IES President Duncan Jones; Mr. Jean 
Pournier, Canadian Consul General to the U. 8.; Mr. E. J. Perkins, New England 
Section Chairman; and Mr. W. K. Lewellen, Secretary Treasurer of the Section 


Attendance at the gala meeting was 238 members and guests 


members who at 
two Past-Presi 
niels and R. B 


ows Charles Rex 


January an Active Month 
For Michigan Section, IES 


iment known 
sible portions of 
ntenna and 
of Current Interest 
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SOME of the many props used at the January 11 meeting of the Michigan Section 
are shown here with those participating in the program. Left to right are: James 


Finn 


Fred 


Ready, Program Chairman 
Sangster, speaker and 


; *iliaA) 
enkers f m Det t 
A ntrod it Progran 
‘ ' 
' o M ert 
lat ur ur 1] the 
Act ties Committee held 
lackso Micl whe the 
‘ | srel ts, ong ers 
nitat s frow if ities int 
i } slers heard I 
tl Holophane ¢ speak n 
7 Contr of Light? Mr 
dis ased ti plac if sua 
atior in the # tion rf 
1 of dimmage and distra 
ttending r from Jack 
(ree) Lansing ind Adriar 
ENT SEMINAR 
' through ite Edueational 
mbership ommitt ilso 
the third Annual Student 
smnuary 13 in the auditorium 
T'4 Beienece Library of iyne 
The program fs atured the 
by the students, of so 
ft ighting problem i 
} had } n submitted to 
bid ° { i nit sf 
e) I's ’ , f lhetr , 
if Michiga und Wayne Ur 
red heir + it nea J 
t t gin fron 
wed ; ng a ff 
i Harold J B ‘ 
’ tura student Pram 
nted } a tior fa 
; ' . gw th ; 
| sound rdening 
I Fis f ti “ n's 
TELECAST Lightin 


Lee Tayler, 
Regional 


q Vews of Cus 


Edmund Pratt, 
Vice-President 


and Alfred 


hoard f Mar wwers, discussed the solu 
tiot is mpared to the one he evolved 
‘ +} client 

I} meeting was concluded by a talk 


n r} Psychological Approach to Store 
Lighting by | W Miller of 


Edison ghting Sales 


Detroit 
ommercial I 


yme students and members were 


present, ine Lakes Regional 


uding (;reat 


V-P Alfred C. Bangster and Michigan 
Section Chairman Floyd Sell. Professor 
WW 4. Hedrich represented the Univer 
sity of Michigan, Louis Kormendy the 
University of Detroit, and Professor 
Edward |! Fairchild, who is Chairman 
of tl Edueational Student Membership 
Committesc represented Wayne Univer 
sity Other members of the Committee 
ire Professor Hedrich, Professor R. W 
Ahiquist and Donald E. Trefry 


Certified Lighting Program 
Inaugurated in Indianapolis 


the city in which a 


1940 etudy ndieated the need and oppor 
tunit for selling mor industrial and 
ymmer il lighting inaugurated a 


ghting Program on February 


] when t sales and technical training 
program begar rhe promotion and cer 
tification portions of the program will 


he put nto effeet soot according to 
All t I Ma rd, President and Man 
ng Director of the Electrical Leagus 
napo which is carrying out 
| gran Certified Lighting is spon 
i by tl National Lighting Bureau 
National Electrical Manufacturers 

As atior 


rent Interest 





IES Plans Sessions 
Of ISCC Annual Meeting 


The afternoon and evening sessions of 
the 24th Annual Meeting of the Inter 
Society Color Coun April 6, at the 
Hotel Statler, New York City, have been 


planned by a committee of the Illuminat 


ing Engineering Society The morning 
seasion will be ove ipied by re ports of the 
subcommittees of the Problems’ Com 


mittee and the annual business meeting 
which will inelude reports of the officers 
and chairmen of the delegations from 
member bodies 
Four presentations are arranged for 
the afternoon 
How You See Colors I : Re 
search Phychologist, Fastman Kodak Co 
Control of Moods and At phere Richard 
Kelly Lighting Designer and Consulting 


Architect 


Color Timing in Merchandising Mre. Helen 
D. Taylor, Director of the Color Bureau 
Tanners’ Council of America 

Color at Work Profess Edward Carswell, 
Rehoo!l ‘ Architecture University of To 
ronto 
In the evening a banquet will be held 

in the Skytop Room at the Statler. The 


Evans, Eastman 


Ralph M 


who will 


speaker will be 
Kodak Co., 
Directions in Color Photography.’ 
Further details this meeting 
be obtained Ralph M 


Color 


diseuss “Creative 
on 


Mr 


Inter Society 


may 
from Evans, 
Secretary, Council, 
Division, Building 65, 


Rochester 4, N. ¥ 


Color Te hnology 
Kodak Co., 


Eastman 


Industrial Lighting Forum Held 
By Green Bay Study Club 


An attendance of 152 attests to the 
success of the Industrial Lighting Forum, 
held January 18 by the Green Bay 
(Wis Study Club. In addition to the 
architects, electrical engineers and util 


representatives, this attendance in 


the 


ity 
cluded 
manufacturers of aluminum goods, paper, 
Study Club 


maintenance engineers from 
ind 
Rod 


Speakers on the program wer 


B Kennedy ’ 


cheese, atee] products 


Chairman Virgo presided 
William 


District Engineer, Sylvania 


Electric Products, Inc Milwaukee, who 
spoke on Industrial Plant Lighting; and 
R. F. VandenBoom, Lamp Division, Gen 
eral Eleetrie Co., Milwaukee, whose topic 
was Lighting Maintenance A stimulat 
ing question-and answer discussion period 
fallowed the talks 

Credits for the interesting forum go 
to Study Club Chairman Rod Virgo; 
Program Committee Chairman, George 
Morrison, assisted by W T. Dykema and 
R. T. Salzgeber;: and Chairman of Ex 
tension Activities of the Milwaukee Se« 


tion, Ralph Cheney Refreshments were 
supplied by Wiseonsin Publie Service, in 
whose school room the meeting was held 


Continued on page 14A) 
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Would you like to know how to really 
judge @ good point job on a lighting fix 
ture? Write, on your letterhead, for a non 
technical leaflet FELIS on this subject. 
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We the engineers, designers, tool and die makers, welders, 
painters, assemblers; all of us at Sunbeam Lighting Company 
welcome with pride and cor-fidence your critical examination of our 
work and products. Compare, part by part, a Sunbeam 
Visionaire® with another similar style and quality fixture. 
See for yourself our precision forming, clean welding, smooth, properly 
“aged” enamelling and other unexcelled examples of 
craftsmanship. Remember too, that only top grade steel and 
other materials are used in Sunbeam Visionaires® — and that all 
auxiliary electrical parts are E.T.L. tested and U.L. approved. Examine 
and compare. You will be convinced that quality 
Sunbeam fixtures are more economical in the long run. 


SUNBEAM. 


LIGHTING COMPANY, 777 EAST 14TH PLACE, LOS ANGELES 21 





arages 


Midwestern Region Announces , 2 ee ee 
Final Conference Program 


gineer 


sl Light 
Manager 

ag I! 
ng ond Evala 
lark, 


Products 


ng Systems 

ragineering 
is, Mo 
m Light 
Architect 


Modern Aircraft Lighting — 
May 2-- Afternoon Session Southern California Field Trip 


i“aing, Chairman 
investigation on aireraft 


ction, presiding ;, 
ee feature of the January 
Southern California 
d at the Los Angeles 
port 


program were talks by 


modern lighting for air 


navigation 

hting Willia 

Lockheed Aircraft 

“ eriors genere light 
Morning Session ng passenger reading lights George 
Schwarz, Chairman sminater Verp 
" elopments of Lamps for Aircraft 
Section, presiding ons (higher intensity lamps to meet 
nts David Miller 


or Landing and Taxiing Func 
Aireraft (practical aspecta of illu 
for adequate visibilit luring land 
taxiing Carlos Beeck Lighting 
Soderberg Manufacturing Co 


SOUTHERN CALIFORNIA FLIES AGAIN Here some of the 80 members and 

guesta who took the trip are shown aboard the TWA plane for a flight over the 

airport, the city of Los Angeles and suburbs to view lighting installations related 
to aircraft 
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Featured at the dinner were displays 
of cockpit lighting equipment including 
panel and instrument lights 

The meeting then adjourned to the 
TWA Hangars for a flight over the air 
port and city to demonstrate the airport 
ghting facilities and point out, from 
the air, principal traffic safety lighting 
installations. About 80 of the 147 at 
tending the meeting took the trip, at 


1500 feet above the brightly lighted city 


1.E.S. Vice-President Attends 
Engineers Joint Council Assembly 


4 General Assembly of the Engineers 
Joint Council was held January 21, at 
the Statler Hotel in New York City, 
bringing together representatives from 
the country’s engineering organizations 
particularly interested in the advance 
ment of the profession. Representing 
the 1.E.8. was Vice-President Marshall 
N. Waterman 

The program was made up of forum 
discussions on four main topies: Nuclear 
Engineering Developments, Employment 
Conditions and Unionization Their Ef 
fect on the Engineer, Engineering Man 
power, and Service Opportunities for the 
Engineers Joint Council. Dinner speaker 
was Donald A. Quarles, Asistant Secre 
tary for Defense, Research and Develop 
ment, whose subject was Engineers and 


Our National Well Being 


New York Section Sponsoring 
Ten-Week Lighting Course 


A 10-week practical course covering 
the design of lighting instaliations for 
commercial and industrial applications, 
is being sponsored by the New York See 
tion of LES with special attention 
given to layout technique and solutions 
to problems consistent with LES 
recommended practices The 1% hour 
classes take place Monday evenings from 
February 28 through May 2, at the Con 
solidated Edison Building in New York 
(ity 

The IES Lighting Handbook is being 
used as the textbook for thé course, 
which consiste of these sessions 
February 28 Interior Lighting Design A 

review of methods for designing interior 

lighting applications 
March 7 Design of Office and Classroom 

Lighting, Part I: quantity and quality of 

ilumination for seeing comfort classifica 

tion of lighting systems; selection of equip 
ment 
March 14 Office and Classroom Lighting 

Part Il lesign, layout, problems 
March 21 Office and Classroon Lighting 

Part II1l; problems involving typical pra 

tices in these areas 
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NOW... for those long-neglected applications 
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ANY LEVEL OF LIGHT 
FROM DARK TO FULL-BRIGHT 


No complex wiring required; 


SUPERIOR ELECTRIC 
COMPANY 


L LJ x I 5 2 OL, ee ipa gl 
d ht LUXTROL Light Control. 
F =A 
control 
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Audi 


Kleetrie Uo., 570 


id in the 


Regis 
is $10 for 


York ¢ ity 


course 


Two-Part Design Competition 
Underway in Cincinnati 
Section of LE. is 


competi 


at the 


a de sigh 


The problem 
with the 


‘ 
irtment 


Building,” 
development of the building 
lramatic use of light, and 

ale detail 
tures 
Arch 


sis (students 


itectural 


weeks and 


AIEE Sponsors Course on 
Lighting Wiring and Controls 


winners 
and 
ng Met ! dee the 


assistance 
students by 
ey Section, 
to the 


Institute 


trip 


on made 
und 14; the 
Mar h 


winners at 


during 
prese nted to the 
eting of the Section 


on's Committee on Student 


arranged the 


competition, 
Rob 


versity 


Cohron and 
the Uni 
5. members on 


‘ ' abv Deshon, Chair 


of Architectural Design in the Ap 


Ernest Pickering, 


eg " 


College 














ARCHITECTURAL students from the University of Cincinnati who entered the 
Ohio Valley Section’s prize contest visit the G-E Lighting Institute at Nela Park 
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Basic Lighting Design Course 
Presented in Western New York 


A 6-week Fundamentals of 


Lighting Design attracted 


course in 
45 registrants 
from the offices of local architects, elec 
electrical whule 
New York Section 


trical contractors and 
salers in the Western 
of LES ast Fall 


Instructor for all sessions except #5 
Parsons, illu 
with Niagara Mohawk 


] ight 


on Light Sources was J. F 
minating engineer 
Power sources in 
Willard E 
lighting engineer, General Electric Lamp 
and Leo P 


engineer of By 


( orp common 


use were covered by Hayes, 
district 


Products 


Division : Gauthier, 


vania Electric 


Lighting Division 


A resumé of material covered in the 


sessions 18 as follows 
en method of lighting calculations 
w to use the method 
More on the Lighting 
terms and their understanding. Light meas 


lumen method 


iring inetrumentsa and how to use them 
Quantity and 


maximur omfort and 


quality Planning for 
seeing « 

Glare and how toe control it 
74 Standards of illumination The IES 
Handbook 
How an 


Lighting American Standard 


Pra tices understanding of these 


standards and their use n planning and 
selling helps in getting a better job 
#5 Light 


ent. mercury, and preheat 


sources in ommon ur Incan 
instant start, 
Effect of 


irrent, ¢ 


1 start, slimline fluorescent 
tage frequency 


ture et Ballast 


pera 

teristics Group 
replacement, ete 

7 Equipment or general mination 


Distributions types limitations effliency ve 


quali Photometr reports 
Classes were held in the Electric Build 
ing auditorium in Buffalo, with two-hour 


sessions 


Office Lighting Clinic 
New York Section Project 


offic e 


eourse in effi 


ly 170 
took a one-day 


Approximate management 
personne! 
cient office lighting practice in New York 


January The Clinie was spon 
the New York Section of LE.S 
ction of L. R 


and emphasized especially the 


the dire Anderson, 


ood office lighting practice, 
get it Sessions commenced 
d into the 


or dinner 


evening, 


held in the 


was Henry L 


for all sessions 
Logan, 
Director Research for Holophane Co., 


Ine An 


tured in 


impressive “faculty” was fea 


nine leetures followed by a 


question and answer panel which afforded 


an opportunity for the solution of a num 


ber o iteresting problems. Lectures 


featured i full ds nie ineluded: 


Need Good Conditions in 
Henry I Logan, Moderator 


Ir New York, N. ¥ 


Seeing 


Holo 
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@® CUNNINGHAMS, DETROIT, is another outstanding ex 
ample of Day-Brite store lighting. Installed on a sloping 
ceiling, in continuous rows on 10-foot centers, Day-Brite 
glass-enclosed Mobilex units maintain an average illumina- 
tion of 65 foorcandles 


Planned store lighting 
turns passers into buyers 


Because store lighting is so important Day-Brite specialists know store light 


N° MERCHANDISE is ever bought 
until the customer is “sold” on 


the idea of buying it. Sometimes he is 


in turning passers into buyers, store ing—know how light should be used 


owners all over the nation are turning to stimulate store traffic and mer 


already sold before he enters the store 
More often, though, he is sold after he 
comes into the store and looks around! 
Obviously, therefore, getting custom 

ers into the store is the first step to 


sales. 


to Day-Brite, where they are best 
served by store-lighting specialists 
Starting originally in the field of store 
lighting, Day-Brite is now the nation's 
largest manufacturer of commercial 


and industrial lighting equipment 


CALLIN A DAY-BRITE STORE-LIGHTING EXPERT' SEE! 
I XAMINI '¢ OMPARI ! You ll choose Day Brite fixtures be iuse 


their superiorities are self-evident 


Day-Brite Lighting, Ini 


54 32 Bulu er Ave 


St. Louis 7, Missouri 


$427 


chandise movement. Their recom 
mendations are both sound and timely 
bec ause they are base d on the accumu 


lated experience of 35 years. 

Whenever you think of sales, call on 
Day-Brite. It's the name that means 
better selling through better lighting 


DECIOEOLY BEttte 


DAY-BRITE 


Lihling WAIL, 


: 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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This electrical surge test ls one of the 258 tests that every G-E bellast to the most severe conditions they will ever encounter in actual opera- 
receives during the manufacturing cycle. This test subjects G-E ballasts tien; assuring you of long ballast life and low lighting costs. 


Flora* shows you why ... 


Superior Quality Control of G-E Ballasts 
Helps You Save Lighting Dollars 


the finished ballast is Next time you specify equipment 
hipment, G-E quality con for a fluorescent lighting installation, 
ers constantly test raw ma make sure you get the best...specify Gen 
llast parts to meet rigid eral Electric quality-controlled ballasts 
electrical requirements AG-E ballast tag or sticker on your 
tual int a G-E ballast re fixture is proof that it’s equipped with 
258 different tests and checks be the best in ballast value. It’s the easy 
packing and shipment! This pains way to be certain. For further informa 
care pays off to you in highly tion on G-E ballasts, write Section 
lable operation, efficient lamp 401-9, General Electric Company, Sche- 
raw steel and coppe outy ind long ballast life-——-it saves nectady 5, New York 
eceiving dock and endu you valuable lighting dollars *Miss Fluorescent Ballast, G. E.'s Ballest Mascot 
Copyright 1955, General Electric Compeny 
Five more reasons why 
GENERAL ELECTRIC IS YOUR BEST BALLAS! VALUE 
@ EXCLUSIVE SOUND RATING SYSTEM 
@ LONGER BALLAST LIFE 
@ PRECISE LAMP-MATCHED DESIGN 
@ PROVED PRODUCT LEADERSHIP 


@ COMPLETE CUSTOMER SERVICES 


Progress /s Our Most /mportant Product 


CLOSE INSPECTION eof each component as- 
sures you of high qvelity bellests, lower G fF N f a A L F LE C T a | C 
lighting costes and dependable performance- 








(Continued from page 164A) 


Architecture, by 
Mag 


Office Building 
Douglas Haskell, Architectural Forum 
New York, N. Y 

and Recessed Equipment, 
Day-Brite Lighting, Ine 


Trends in 


azine 
Ceiling Construction 
by Murray Quinn 
St Louis, Mo 
Factors for Good 
Fisher, General 
Ohio 
Interior Surrounds, by 


by W. 8 
Cleveland, 


Seeing Conditions 
Electric Co., 
George J. Taylor, Day 
Brite Lighting In New York, N. ¥ 
Electrical Distribution Systems for 
Buildings, by Howard D. Kart, 
Electric Co., Schenectady, N. Y 
Maintenance, by R. R. Wylie, Sylvania Ele 
Inc., New York, N. ¥ 
Room Office Lighting 
Neidhart, Westing 
Ohio 
Office Light 


Electric Co 


Office 
General 


tric Products 
and Drafting 
Tehniques, by John J 
house Electric Corp., Cleveland, 
Private Office and Miscellaneous 
ing, by W S Fisher 
Cleveland, Ohio 
What Price Comfort, by 
Holophane Co Ine 
Questions Discussion 


Genera! 


General 


Henry I Logan 


and 


All-Industry Wiring Design — 
12-Week Course in Pittsburgh 


A series of 12 weekly meetings, of two 
hours each, comprises a course on wiring 
the 
the 


being sponsored jointly by 
Section of I ES 
League of Western 


The course is intended for build 


design 


Pittsburgh and 


Electric Pennsy! 


vania. 


ers, architects, designers, engineers elee 


trical contractors, distributors and 


manufacturer personnel. Subjects being 


the which began 


Mondays 


meetings 
held on 


covered in 
January 31 and are 


each week, are 


Electrical Fundamentals 
Electrical Formulas 
Wiring 
Electrica 
Electrical 
Parts of Wiring Sy 
Wiring Materials 
Designing the Lighting Wir 


Codes 
Conductors 
Systems 


stem 


Residential W 
Commercial Lighting Wiring 

11 Industrial Wiring 

12 Industrial Wiring, ce 


iring 


ntinued 


Registration has been lin 


fee for the entire course 
held in the 


ym office, s Carson 


persons, with a 


of $10. ¢ 


Electric I 
Rt , Pit 


General 


isses are 


Divisi« 


Scotland Is Site for 
British Extension Meeting 


A special meeting, intended primarily 
for members in the British I.F.8. in Seot 
land and the four Northern Ce 


will be held in Peebles, Scotland 


nties, 
May 6 


and 7. The program planned 


a Presidential Welcome by |! 

ustrated with 
Monsieur J. J 

Paris on the ligh 


n France; and a lecture | 


dram on trends in lighting 


will im afterno« 


which 


Social activities 
Mrs 


mannequin parade presented by one 


tea with Lennox at there wi 
he n 


of Edinburgh’s leading stores 
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ABOUT PEOPLE 











A. IL. 


} 


gradu of 


Benedict was elected to the 
Member Emeritus of the LES 
February meeting of Council. Mr 


San Diego Gas 


at the 
Benedict 


Electrie Co. in 1950, at 


retired from the 
which time 
of Lighting 

the Sight 


1935, he 


and 


he was Engineer in Charge 


Through the formation of 


Saving Council of San Diego in 


was instrumental in getting the first 


classroom installed at San Diego 


member of the 
L.E.SB., 


model 
State College As a 
Southern Section of 
Mr. Benedict played an outstanding part 


California 


confer 


1940 


in promoting the first regional 


ence in the South Pacifie Coast in 


He also carried out an active part in the 
the San 


organization of Diego Chapter 


of which he is now a member 


El c 


has 


M. D. Hooven, 


trie 


Publie 
Newark, N. J., 


1955-1956 


Service 
and Gas Co., 
nominated as the Presi 


of the 


been 


American Institute of E 
T he 
during the five-day 


Meeting of the 


dent 
trical nomination 


Winter 


Januar 


Engineers 
made 
eral society 


February 4. 


ghting, Inc., announces the 
of G. T. Morrow, Vice 
of Sales. Mr 


with 


Curtis I 
retirement Presi 


dent in Charge Morrow 


began his career Curtis 


held several positions in the Sales 


vinted Vice 
Mrs. Mor 


and 
being 


1940 ind 


Department, 
President in 


row will reside in Coral Gables, Fla 


Charles H. Goddard, I.F.S. Past Presi 
accepted a position 
A Edison (Ce West Orange, 
Assist Mar 


Goddard, 


with the 


int ision iger of 
ities on Feb 
ten yea 

Produc 


imnage 


Richard M. Smart bh 


hiwest 


neering 


the 


Henry J. Chanon 


market inager oft 


I ighting 
M ass Mr. ¢ 


ng 
Co.’s Outdoor 


West Lynn, 


hannon, 


TELECAST 


manager for e Lighting Di 


Lighting News of Current Interest 


PAUL REVERE BOWL, the New Eng 
land Section’s recently-adopted gift to 
an LE.8. President, was presented to 
Past-President Julius Daniels on the 
occasion of Light's Diamond Jubilee. 
Mr. Daniels was Chairman of the Mu- 
seum of Science Exhibit Committee of 
the Electric Institute of Boston for 
the Jubilee 


the 
has been manager of Origi 
the Nela Park 


last three years. 


has been associated with company 


since 1027 
nal Installation Sales at 


Lamp Div 


sion for the 


Solon E. 


ciate of ara 


Friedeberg of New York 


Kopf, me« 


ind hani 
consulting engineers, 


been ele« national director of 


the National lety , ‘rofessional 


I ngineers 


of Dr. Herbert O. Rost 
of Jef 
has 
peen anne 
Germany, 
Jefferson 
the ppointment of 
William J. Gorman as 


manager ,orman 


mer 


handising 


wha f merly in 


martment of 


lected 
General Man 
vn, Mase 
erving as 


societies 


een ele 


Albert A. Fava has 


sident is ty 


iger 


Wynn 


ture hivertiaing and 


T. Sullivan has been named 
} merchandising 
inion of 
Sylvania Electr Producta Ine and 


d on page 20A) 
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: ee P «, Ine., 
es the promotion of Willard L 
mn f lpatr t mar 
sales, for the Chicago 
g Frederick H. Heintz 
promoted to Midwest 


rit , 
. ni 


manager Mr. &t 
is sales manager f the 


being filled |} 
©. Lounsberry, Jr., who 


listrict ia 


representative for 


Walter H. Thompson has 
Manager of 


Western rranef 


been ip 
Kuhlman 


rmer 


present the compan n 


‘ 


rn states and the El 


i” Mr. Thompes 


Fennesses t 


managers 


M ite he Manufae 


} igo. Anguat H. Jaeger, 


beer ippointe t represen 


mm pans ' Washingtor 


Bertram E. Davidson nas been named 
England sales manager for Maine 
Vermon Maseachu 

nnecticut 


the area 


itheastern 


Rolfe 


tanford : f Ito, Calif 


Appointed 


A ania ' ) ! oordinated 


a «othe 


Classroon I itory Seminar 


areas Ilia include preparatior 
of inform m principles and proc 
lab which is 


lof Educa 


rhe appointment of Paul D. Johnson, 
James H. Cutter, George V. Sheppard, 
Jr., James W. Brooks, Jr. as dis 


General Flee 


and 
esentatives for 

m Materials Division 

ed. Mr 
the North Central Dis 
Weat ¢ 


Cutter 


Johnson has 
hia office at ‘1 
W ine Mr 


the greater Cleveland tr 


rllege 
Appleton, will 
rding 
headquarters at 1817 Brook 


eveland, Mr 


| o Charlotte, 


Sheppard 


heen pasigne 


igo, Lil Hal P. Beard, 800 Berry 
Memphis 


yr othe 


Tenn., has been appointed 


territory of Arkansas, western 


lennessee, and north and central Missis 


Albert BR. Warren 


eentral 


sips will represent 


Illinois with 


Pekin, Il 


the eompan n 


is headquarters in 


Warren, Pa. 


i major reorganization of its 


etris { rp., 
ind has appointed F. 
Leslie Watson Vice President in Charge 


repre 


Malea De partment 


f Sales, including promotion, 
sales, indus 


He joined 
executive staff 


sentative igencies, direct 


trial and advertising 


Eleetrie from the 
of America, 
make his head 


Ave New York, 


the Research Inetitute 


Ine Mr. W 


itson will 


quarters at 501 Fifth : 


ring oo. announces 
and 
Rd., 
factory is 
of Sam 
John Sankewich 
Man 


is Sales Engineer 


factory 
15 19th 


Heights, The 


ware 
Jack 
new 
under the personal 
L. Beber, l’resident 
has been appointed District 


iger and Bid Klores 


supe rvision 


Sales 
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James M. Bennan, 44, and 
airman f the board of Jefferson 
vood, Iil., 


president 
Comp was 
an automobile 
of the 


Company, 


son of one 


Eleetri« 


accident. Mr. Bennan 
founders of Jefferson 
the firm in 19 ifter his gradu 


University He be 


joined 
ition ron Lo ’ 
1043, a vice president 
1949. In 1952 
duties of 
board of directors 


fame secretary ' 


in 1948, and president in 


he was given the additional 


chairman of the 

Mr. Bennan had been a director of the 
National 
had served on the 


the National |! 


Electrical Sign Association, and 
board of governors of 
ectrical Manufacturers 


Association since 19050 


H. Ward Zimmer, 


vania Eleetri 


president of Syl 
Products, Ine., died 
New York Hospital after 
He was 57. He had 


years with Sylvania, hav 


January Sif 

i brief illness 
ed for 3 
ined one of the company’s prede 


rganizations in Emporium in 


played a major role in the 
s growth over the years, spend 
of his career in 


greater portion 


erations phase. 
he was named Vice-President 


of operations and in 1950 be 


Howard F. Lligner, honored and be- 
loved City 
intendent of Electrical Services for the 
of Milwaukee, died 


after a month’s illness from a rare and 


Traffic Engineer and Super 


City February 10 


unidentified virus. Mr. Ligner, who was 
65 at the time 
member of the Illuminating Engineering 


Society, Milwaukee Section, since 1916 


of his death, had been a 


4 member of the I.E.8. Committee on 


Street and Highway Lighitng for more 


Iigner had led in the 
traffic con 


than 25 years, Mr 
development of Milwaukee’s 
trol and street lighting systems, and was 
traffic movement 


active in the safety 


He is credited with many “firsts” in the 


application of the principles of illumi 


nating engineering to reduce traffie acci 
dents 

Mr. Iigner 
while attending a mee 
Research 


became ill early in January 
ting of the National 
which he 
He was a 
of Traffic Engi 
Joint 


Control 


Highway Board, on 


was an active member mem 
her also of the 
National 
Traffic 


Highway 


Institute 
neers, the Committee on 
Uniform Deviees, the 
Safety 
Works 


Electrical 


President's Conference, 


the American Public Association, 


ind the Institute of Engi 


neers 


Sections and Chapters of the Illumi 


nating Engineering Society report with 


sorrow, the deaths of the following 


members 

F. Robin Adair, Philadelphia Section 
Frank X. Chassaing, San Jacinto Section 
Ben Clarkson, 
Harold A. Sawer, Michigan Section 


Alamo Chapter 





IT SEEMS TO ME 











Membership Roster 


The Society ean render a real service 


to its membership at slight cost, or per 


haps even a profit, if we will get out a 


rhirteenth Iesue this year of ILLUMINAT 


ING ENGINERRING, to consist entirely of 


an up-to-date roster and advertising to 


help finance it 
would he kept I 


present 


Since such 
hope not for ‘ ears as our 


1951 


usunt 


roster i vould have more than 


idvertising signiticancs 


Sx os I am concerned, I would 


settle for devoting one of the regular 


esues to a roster This is the 


monthly 
belong in 


organization to which I 


find 


only 


which I cannot currently a list of 


fellow members 
deaths, 


woe 


Change of jo yr addresses, 


new mem rs, } ir “51 roster 


reeently eame Vice President He 
elected President in April 1953 


Executive was 


were 


\ King Cory (Continued on page 254 
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your ceiling planning comes to life 
- with the new troffers 


| by Smithenaft 


From drawing board to reality is now a simple 
transition in the creation of architecturally 
beautiful ceilings with recessed lighting. 

The new Smithcraft Troffer presents a clean, 
trim, uncluttered appearance because for the 
first time in troffer lighting there are no visible 
catches, latches, bolts or screws. Perfectly 
straight, trim, in-line rows free from light leaks or 
blemishes are formed with new Smithcraft 
Troffers which are architecturally precise modules 
for exactly 12" openings. Adaptability to 
today's ceiling constructions is virtually universal 
(a single simple clip adapts the Smithcraft Troffer 
to most ceiling conditions and simple provisions 
are made for all others.) A new flexibility of 
design is provided through the widest possible 
choice of shielding media, pattern lighting 
methods and accenting troffer boxes 











This mounting bracket with simple clip attachments 
adapts the Smithcraft Troffer to a great majority 
of the ceilings in use today. 


The new Smithcraft troffer-in-plaster frame method 
assures perfectly square plastered openings and is 
unbelievebly simple to install. 


Write today for the new Smithcraft 
Troffer Book illustrating and describ- 
ing the new Smithcraft Troffers in 
detail. 





PRIVATE OPPICE: Campbell-Mithun Agency, 
Northwestern Hank Building, 
Minneapolis, Minn 


AGENT: North Central Electrical Distributors 


WAKEFIELD 
by /OU/1.\ 


“The color scheme in this office is a natural colored 
burlap wall! with blue draperies and a cream ceiling. 
Furniture is in walnut with varied colors of uphol- 
stering. Carpet is beige. 


“For a beam ceiling effect, one of the most recently 
developed luminous ceiling elements with vertical 
acoustical baffles was used. 


“Six Wakefield Sigma units were used to provide a 
high level, low brightness illumination with the 
beamed ceiling effect. The arched plastic diffusers 
are mounted on hinges with a touch fateh catch. The 


AVALSTEN ELECTRIC 


SIGMA IN A PRIVATE OFFICE 


COMPANY 


maintenance features are particularly desirable. 


“Twelve 96” T12, 430 MA de luxe and de luxe cool 
lamps (six each) were used behind the panels. Each 
color is switched separately to provide a variation 
of color environment. 


“80 footcandles are maintained on the desk top with 
an average maintained in the room of 70 footcandles. 
The luminous ceiling has a brightness of 220 foot- 
lamberts, the baffle 50 footlamberts, the ceiling 10 
footlamberts, the wall 25 footlamberts, the floor 
15 footlamberts.”’ 


Wakefield Congratulates JOHN KVALSTEN ELECTRIC CO. 


For a new catalog on the Wakefield 
Sigma, as well as other Wakefield Geo- 
metrics, write to The F. W. Wakefield 
Brass Company, Vermilion, Ohio. In 
Canada: Wakefield Lighting Limited, 
London, Ontario. 


VERMILION, OHIO 


22A 


WAKEFIELD 


LONDON, ONTARIO 
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Continued from page 20A 


fully inadequate for ready exchange of 
illumination data. 

The 
change of knowledge. 
list of 
to that highly desirable objective. T. D 
WAKEFIELD, Vice-President, The F. W 
Wakefield Brass Co., Vermilion, Ohio 


purpose of the Society is inter 
Lack of a current 
barrier 


members puts up a real 


Abstracts From 
Foreign Lighting Journals 


The following abstracts of articles in 
German and French lighting publications 
Frank J. Vodicka, a 


long-time member of L.E.S 


were prepared by 


“Emission Spectrum of Fluorescent 
Lamps for Blueprinting and Similar Re 
Processes.” Dr. I. Henze, 


October 1954 


production 
Lichttechnik, p. 359-360, 
In German, 

Types of fluorescent lamps suitable for 


reproduction processes employing light 


sensitive papers are described. Spectral 
distribution of the fluorescent lamps and 
the actinic part of their spectra are com 
pared with the spectral sensitivity of the 
paper used for reproduction, in order to 
define the efficiency 


process, 


of the reproduc tion 


Replacements.” 


Lichttechnik, p 


“Economics of Lamp 
Dipl. Ing. F 


395-398, November 1954. 


Ziegler, 
In German 
The economic problems of single lamp 


replacement against group replacement 


are analyzed and formulas and graphs 
give 


under various operating conditions 


shown which cost of replacement 
Con 
cept of optimum cost of replacement is 
formulas and graphs for 
given The 
replacement is 


effect of loss 


developed and 


evaluation of these costs 


optimum cost of lamp 


broadened to include the 


of illumination due to of lamps 


aging 
and accumulation of dirt. Application 
of the formulas and graphs for solutior 
of practical operating problems is dem 
onstrated 

“Color of Light for the Workshops of 
the Printing Industry and Illumination 
Colored Prints.” Dr 
W tartholomeyezyk, Lichttechnik, | 
1954. In 


quality of 


for Inspe ection of 


September German 


Quantity and illumination 


for printing shops in general and for 


inspection of color work in particular aré 


discussed Recommended illumination 


values are given A color inspection 


sooth is deseribed and a construction 


drawing and wiring diagram shown 


Sources of illumination are discussed 


including the xenon lamps and spectral 
distribution diagram of these sources is 
The use of 

production line 


Related 


included monochromatic 


light for inspection is 
discussed bibliography is ap 
pended. 


MARCH 1955 





Sept mb r 12 16 
September 17 21 


September q 13 


August 17-22 





1.E.S. National Technical Conferences 
Hotel Statler, Cleveland, Ohio 
Hotel Statler, Boston 

Biltmore Hotel 


Royal York Hotel, Toronto, Ontario 


Massachusetts 


Atlanta, Georgia 








Measurements 
Preset Sensitivity of the 
Receiver.” H. Korte and M. Schmidt 
Lichttechnik, 155-359. October 1954 


In German 


“Experimental Light 


with Spectral 


An experimental method for spectra 


analysis is described in which a spectro 


graph was used with reversed direction 


of light so as to obtain a preset spectral 


sensitivity of the spectrograph and mul 


tiplier. For intensity control as a fune 


tion of wavelength, cutouts and sector 


dises were used Sensitivity of the ré 


ceiver and the corresponding light con 


trol produce a spectral distribu 
tion An 


tical elements and filters with 


preset 


experimental setup using op 
a spectral 
sensitivity variable within certain limits 
is described 

Luminaires 


Point 


“Elementary Theory of 
Reflector and 


76-78 and 


with a Curved 


Source.” J. Dourgnon, Luz, p 


November 1954 In 


p. 95-097 
Fre neh 
The 


basic 


October, 


article gives a development of 


formulas for calculation of illumi 


nation produced by luminaires’ with 


curved reflectors and using a _ point 


source The difference between exact 


values at given points and approxin 


values obtained by means of the inverse 


square law is discussed. The influence of 


the size of source as it deviates fron 


point so Oo the theoretical! slue if 


ill } given point ia al 
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Job 


annual publication, designe 1 to 


Engineers’ Directory 


engineer investigates the tter 
market Published by Decision, It 
lista informat 
companies 
year found 
of employees, and 
the engineer 


; ; 


interes 
’ engineers nee 
research 


may be 


TELECAST 


Construction Review, a joint monthly 
publication of the U. 8. Department of 


Commerce and the U. 8S. Department of 


Labor, presents the major statistics in 
the field of construction compiled by the 


Federal 


sources The 


Government and some private 


ntroduction to the firs 


January lv states plans for 


issue, 


irticles on specific aspects of construe 


rpretation of trenda, 


T his 


tion, including inte 


studies first 


outlook, and special 


ssue consists of the following sections 


Introduction At a Glanes 1 resumé of 
news; a feature on Construction in 1954; 
Construction Put in Place, a breakdown 
of the current month 


struction Ne 


by type of con 
Building Per 
Mate 
Notes, 


Housing 


mits; Contract Awards; Coste 


rials; ment Explanatory 


Empk 


} 


and Index The material is presented in 


tabular form and by line drawings. Con 
struction Re is available at $#3.00 
a00 F 


per year Domestic and reign 


from the Superintendent of Documenta, 


Government Printing Office, Washington 


Bibliography on Unionization of Pro- 
fessional Engineers has been prepared 
by the Engineering Societies Library to 
answer inquiries received by the Library 
engineering students and 


The 100 


from engineers 
others interested in the subject 
references in the bibliography are to 
pamphlets and articles in magazines from 
1937 to 1954, which are 


ESL 


in the Engineer 
ing Societies Library tibliography 
No 10 is eight 


available from the 


mime ographed page _- 
Engineering Societies 
New York 


I ibrary uv Wee it Street 


18, N. Y 


I Want To Know About the Electric 
Industry, 1954-1955 edition, has just 
been published by the 


Inatitute 


Edison Eleetrie 


ir’s edition, the seventh 
series in in 1045, discusses in 
ndustry’s record growth 
the financia nvestmentsa 
this growth possibl and 
« for continus xpansion, 
r ahead as 1975 and in 
wion of ¢ possibilities 
rom the of ordinary 


energy production 


Clontinu ym page SOA) 


Lighting News of Current Interest 





MEYERS PARK HIGH SCHOOL 
Charlotte, N. C. 


Architects-Engineers 


J. N. Pease & Company 
Charlotte, N. ¢ 


Distributor 

General Electrie Supply 
( orporation 

Charlotte, N. ¢ 


Electrical Contractor 


Austin Electric Company 
Charlotte, N. C. 


Using Gearcy $15050-8-430 ma 
(Louvered fixtures for two 96", 
T-12 Slimline lamps) 


Wustration shows GARCY SLN5050-8 “VISUALIER” 
for Slimline lomps Also 

evollable in 4° units for 

fluorescent or slimline 

lomps, individual mounting 

or continvovs runs. Four 

lamp matching fixtures 

ako available 


thousands of schoolrooms 
have been improved by 
GARCY’S “VISUALIER” 


Schoolroom lighting installations, once completed, have a way of staying on for many, many 
years. It is doubly important, therefore, to obtain the right fixture in the first place. Garcy’s 
Visualier is eminently qualified. Lighting efficiency far exceeds 1.E.S. and A.1.A. school lighting 
ssn specifications as to light utilization, light distribution, shielding and low surface brightness. 
nin 4 And of equal importance, high level lighting efficiency can be readily maintained. The large louver 
‘ { ny cells are easily cleaned from the floor with a brush or vacuum. All-metal construction means no 
breakage or warping. Detailed literature and E.T.L. data sent on request 


New Gorcy lighting Equipment Catalog Now Available 


lighting 
equipment 


GARDEN CITY PLATING & MFG. CO. 
1760 North Ashiand Avenue 
Chicago 22, Ill. 
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in our plazas, 
parking areas, shopping centers and drive-ins 
NEWARK AIRPORT 
P & K Double and Single Tapered Elliptical Arm 


r=""1F type standards installed here have 25 foot 


: mounting heights, TB-2 Transformer Bases and 
“+4 12 foot arms. Four 20 foot floodlight poles with 
— twin projector assemblies are also installed. They 
=< . are in perfect harmony with Newark Airport's 
recently modernized appearance and efficiency 


* 


story 


in our communities. .. 
LEVITTOWN, PENNSYLVANIA 
Scheduled for completion by the end of 1954, Levittown, Pa 
will be the state's tenth largest city! Its streets will feature 
modern, efficient lighting provided by more than 4,000 
P & K All-Aluminum Standards and Brackets: 20 foot 
pendant type with P & K Tapered Elliptical Lighting Arms 


P & K ALL-ALUMINUM STANDARDS AND BRACKETS ARE 
PRODUCED IN DESIGN AND TYPE TO MEET EVERY ROAD 
~ HIGHWAY, AREA OR FLOOD LIGHTING REQUIREMENT 


They are always the wisest investment for both efficiency 


on our highways... and economy: 


THE NEW JERSEY TURNPIKE 
Looking toward Laurel Hill and the Lewandowski 
Bridge crossing the Hackensack River. The P & K 

All-Aluminum Standards on Transformer bases © Negligible rate of corrosion for longest service life 

have 30 foot mounting heights with 15 foot 
All-Aluminum Tapered Elliptical Arms. They are 
installed at all interchanges, bridges and service @ Easily salvaged and re-used in event of knockdown 
areas along the entire highway 





@ Much lighter weight for easy handling and low cost 
installation 


@ No painting means initial and year-affer-year saving 


WRITE FOR LATEST P & K CATALOG and use the P & K 
planning and advisory services without obligation 


| at & | eer 


84 Foundry Street 
Newark 5, New Jersey 
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*Lighting 
that makes 
the nation’s 
most 
important 


bulldings 











Hd Y 
—/ 


CONSOLIDATED EDISON CO., HW. Y. C. 


come alive 








OF THE IMPORTANT ORGANIZA When fine lighting is required for either original installations or for moderni- 
NOW USING PHILITE SERIES 1116 zation programs, more often than not the nation’s leading organizations 
Pee 816 ee select Ruby-Philite luminaires. And for good reason. Ruby-Philite luminaires 
are designed to provide high levels of illumination with maximum efficiency 
and comfort, engineered for lowest installation and maintenance costs, 
and constructed to withstand hard usage. Write today for complete catalog 
data. 


American Reis 


Committee | 


*PHILITE SERIES 1118 & PHILITE SERIES 1119 * Commercial 
luminaires with illuminated metal or translucent plastic sides 
available with choice of metal louver, plastic louver, or 
extruded plastic shielding. 





32-02 QUEENS BLVD., LONG ISLAND CITY 1, &. Y. 
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9:3:1—the light ratio for peak work efficiency 


Specular glare and shadows now eliminated 
with diffusers of extruded Du Pont LUCITE® acrylic resin 


Workers perform tasks with greatest accuracy, speed and comfort 
under well designed lighting conditions. Lighting engineers have 
established that a brightness ratio of 9 at light source to 3 at task 
area and 1 at background is the best lighting environment. 

Diffusers of Du Pont “Lucite” effectively assist in achieving 
this ideal ratio. Extruded sheets and panels of this durable engi 
neering material transmit optimum light while eliminating re 
flected glare and shadows. The rated lumen output of properly 
maintained fixtures of translucent white “Lucite” remains essen 
tially constant through years of service, and they resist discolor 
ation and weathering. 

Complete information on lightweight “Lucite” is available on 
request. Write to E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., Room 283 Du Pont Bldg., Wilmington 98, Del. 


C6. us par orf 
BETTER THINGS FOR BETTER LIVING... .THROUGH CHEMISTRY 


‘ " 


A four foot square modular unit formed 
from extruded “Lucite.” Its permanence 
ond lasting beavty allow years of low 
maintenance performance. These panels 
resist discoloration and ovtdoor weath 


ering through years of service 


Extruded “Lucite” allows flex 
ibility of design to meet custom 
specifications Lucite” hos ex 
cellent shatter resistance, color 
stability and blends hermoni 


ously with other moterials used 





never before 
an industrial 
with these 
unparalleled 
advantages 





Write Today for brochure 
giving complete details of the 
remarkable new Ortho-8&. In ad- 
dition to installation and mount- 
ing data, it illustrates several 
examples of how Ortho-88 versa- 
tility can work for you. Catalog 
pages giving complete engineer- 
ing data are included. 


, ~ 
™ 
an a 
iy hao we 
wo 
ae 


Goud 


ortho-88 


; i le Vark 








Save up to 50°; on installation costs: 


Save on materials: 


Unheard-of flexibility for you 
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Photos above show relative difference in light output of regular slimline, left, and New High Output Rapid Start lamp, right. 


NEW GENERAL ELECTRIC FLUORESCENT 


LAMP GIVES '/3 MORE LIGHT 
THAN ANY PREVIOUS FLUORESCENT 


LIGHTS ALMOST INSTANTLY—(Cienera! Electric announces 
the most important advance in fluorescent lighting in 10 
years: the new High Output Rapid Start fluorescent lamp 
The 96-inch High Output lamp gives 3¢ more light 


than the most powerful G-E fluorescent lamp previously 


available 


For new installations, General Electric High Qurtput 


lamps offer this “% bonus of light without increasing the 


number of hxtures or maintenance costs 

This big increase in light, with no increase in lamp size, 
has been achieved through a special cathode developed by 
General Electric which permits a boost in lamp wattage to 
100. Because the cathode is of the famous General Electric 
triple coil design, these Rapid Start lamps light up almost 
rated 


instantly. General Electric High Output lamps have a 


life of 7,500 hours, the same as al! General Electric general 
lighting fluorescent lamps 


A new G-I 


contacts by re¢ essing them 


hase and soc ket des vn protec ts the lamp 


A simple push-pull sets the lamp 


in its Mixtures 


HAS VARIETY OF USES 


The new General Electric High Output fluorescent 


] 
lamp ts especially suited for use in areas with high ceilings, 


in factories, warchouses, offices and stores Also in store 


windows, showcases and other places where you want higher 


lighting levels in keeping with the modern trend. New 
fixtures de signed for the (; } High ( Jutput iamp Ww 1] soon 


umber of lighting hxture manufacturer 


be available from ar 
on, write to | amp Division, General Flectric 


pt 166-11 } Nela Park, ¢ leveland|2, Ohio 


Progress /s Our Most /mportant Product 


GENERAL 


maRCH 1955 


ELECTRIC 





ANOTHER ELECTRO SILV-A-KING ACHIEVEMENT! 


BETTER 


LIGHTING 


LEVEL! 


S l< V7 f 


Semi-indirect lighting 


SETTER AY THE CEILING LEVEL 
Skylume delivers an optimum 75% 

uplight to minimize typical high contrast 

areas on the ceiling. The overall ceiling 
lighting achieved by this semi-indirect fixture 
adds to the attractiveness and comfort 

of the entire installation 


SETTER AT THE FIXTURE LEVEL 
Skylume is designed for pendant mounting 
and offers an exclusive one-piece, 
exceptionally shallow, wrap-around 

styrene basket. This trim, neat, smooth-line 
Styling is extremely pleasing to the eye 

and gives a distinctive appearance 

to any interior 


SETTER AT THE WORKING LEVEL 
Skylume provides 75% Uplight and 25% 
Downlight to achieve an unusually low 
brightness contrast ratio. Even with higher 
lighting levels, this properly diffused 
illumination eliminates glare so as to provide 
exceptionally comfortable lighting 


; £ in #e 


J IVE 


ONE-PIECE WRAP-AROUND Styrene Basket 


SK YVLUME 16 AVAILABLE IN; 
Rapid Start and Slimline 

(Standard also available) 2 ft.-4 ft 
8 ft.2 lamp, 3 lamp, 4 lamp 


@ Styrene with 15% 

transmission factor is standard 
Plexiglass also available as well as 
enclosures with higher transmission 
factors for surface mounting. All open 


wa. Electro Silv-A-King Corporation 


from either side for easier maintenance. 

@ All models have continuous wireways for 
interconnected units 

@ “Lite-Gard” Fuse which isolates individual 
fixtures against thermal and electrical 
overload available with all models 
Write for the name of the Electro Silv-A-King 
district manager near you and 
new Specification Data Catalog 


* 1535 South Paulina Street, Chicago 8, Illinois 


Spruce & Water Sts., Reading, Pennsytvania 


DESIGNERS AND MANUFACTURERS OF THE FINEST IN LIGHTING 


830A 


Continued from page 23A) 


of electricity The booklet is presented 
in the form of 28 questions frequently 
answers in text-and-table-form, derived 
asked about the electric industry with 
from such sources as EEI’s annual Sta 


Federal 


Power Commission publications. The use 


tistical Bulletin and various 
of electricity in the home, on the farm 
and in industry and commerce; source 
and disposal of electric company revenues, 
steam plant and water power installa 
tions, and ownership trends of generat 
ing installations are among the subjects 
diseussed. The 32-page booklet is avail 
able from the Edison Electric institute, 
4120 Lexington Ave., New York 17, N. Y 








NEW MEMBERS 








At the meeting of the LE.S. Council 
held in New York, February 10, 1955, the 
following were elected to membership. 
Names marked * are transfers from 


Associate Member grade 


ALAMO CHAPTER 


Associate Membera 

Atkinson, J. A., dr 
Supply Co., Austin, Texas 

Jarrell, B. N., Graybar Electric Co., San An 


Atkinson Electric Fixture 


tonio, Texas 


Bearrisn COLUMBIA SECTION 
Member 
*Gilbreath, J H The 
Toronto, Ont 
Aesociate Members 


Tait. J. R.. Canadian Westinghouse Supply 


Holophane Co. Ltd., 


Vancouver, B. ¢ 
_—- H Canadian Westinghouse 


vy Co Lad Vancouver, B. ¢ 


CRENTRAI LLINOIS CHAPTER 
Associate Members 
Gobble ( D Westinghouse Electric Supply 
Co Peoria 
Warren, A. BR Electro Silv-A-King Corp., 
Pekin I 
CentTaeaL New York SecTiox 
Associate Members: 
Eethus. D. M.. Sargent Webster, Crenshaw & 
Folley, Syracuse, N. Y 
Headley, J. G New York State Electric & 


Gas Corp Binghamte« /_ 2 


CENTRAL OKLAHOMA CHAPTER 

Member 

Creekmore F B Coston -Frankfurt-Short 
Oklahoma City, Okla 

Avasociate Member 

Newman. W. M., General Electric Supply Co 
Oklahoma City, Okla 

Curcaco SecTion 

Associate Members 

Orystal, Norman, Brook Electric Supply Co., 
Chieago, Ill 

Dani, R. O., Joslyn Mfg. & Supply Co., Chi 
eago, Ill 

Frederickson, C. J., Jr., Joslyn Mfg. & Supply 
Co., Chicago, Ul 

Meyer. H. J Lighting Equipment Co., Chi 
cago, Ill 

Smaller, 8. F 
Chicago, ID 

Student Members 

Burgess, Bruce, University of Dlinois, Cham 


Schmidt, Garden & Erikson 


paign, Ii 
Truske, T. N 

in 
Vaulman, R. M.. University of Iinois, Cham 


University of Illinois, Urbane 


paign, I 
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_LEVELAND SECTION 
Asesoctate Members 
Newman, H. E W esting hor 
Cleveland, Ohio 
te, K. E., Jr 
Cleveland. Ohic 
Worley, R. L 


Cleveland, Ohi 


Member 
Damuck, W. I ic Works 
State of Conner t, Hartford, Cor 
Associate Memb 
Becker, | kK 
Brietol, Conn 


Associate Members 
Blue, A. D., ¢ \ 
Changstror K Ww Westingh« 
Supply Co.. Omaha, Nebr 
Girard, J. P.. Leo A. Daly (x Omaha 
Jensen G Interstate Ele 
Council Bluffs, lowa 
Johuson H F Consumers 
Dist Norfolk, Nebr i svociate Member 
Joy, HW. H Schneider Electrix 1ipmer Chr 
Co Omaha, Nebr 


W ash 
rclate Member 
J W esting? 
one, Wash 


stenser ‘ G Christens« 
bugue, lowa 
EASTERN PRENNSYLVANIA Sect x Mi 
Member i seoctate Member 
Anspach, G Anepach Electr Ashmore, R. V., Krown Ele« 
Pa Mich 


Associate Members 
Altsch Charies Jr Everson Fl 
Allentown, Pa 


con iAN SE 


issociate Member 
Student Member: Lombardi Victor Ainew 
University of Michigan nt Long Island City, N. Y 
Dettmore G } Pennsylvania P ‘' ta NORTHERN CALIFO! 
Co., Wilkes Barre, Pa Mip-Sourn CHa relate Members 
Mac Millen J W Pennsylvania Student Members white W B Haluk I 
Co Williamsport, Pa jardner I h Southern C« . 0 Frar ‘ Calif 
T. K., Pennsylvania Powe Lig! etry, Memphis, Tenn rton, W. J., General } 
P Ir Souther 
D . n Engineering Co tometry mp renn 
El Reading ‘ I ‘ .. 2 Sout nt 


Stanley, P.H I ler Co., Meriden 





Is YOURS The Latest?... ORNAMENTAL 


You can’t be sure you have 


all the facts about lighting L | G H Tl N G 


unless you have a copy of 


Second Edition FIXTURES 
L.E.S. Genuine Bronze 
LIGHTING and 
HANDBOOK Wrought Iron 
1952 We are “just your sei 


enough to produce any light 
» ing-fixture job, however in 

Prepared by £.8. technical committees, this 987-page lighting . J 
compendium contains 18 sections of lighting practice, theory and tricate or extensive small 
ealculations Appendices ° Manufacturers’ Reference Data enough to give every job our 
655 photos, drawings, lighting tables, charts, graphs, to hel 
ty ; ° e . ; oy ° personal attention und 

you solve tough lighting problems 


‘ ‘ ‘ | 
If your problems are lighting problems, don't be another day upervision ind to produce 





without the new |.2.8. Liontine Hanwpsoox li rhting equip nent of the 


‘ finest character in every ce 
Price . . . $8.00 ' 


tail 
I.E.8. Members: If you have not ordered, your special member 


copy is only $5.50 now Estimates gladly furnished. 
ORDER NOW! 
Publications Office ( “ MEIERJOHAN-WENGLER 
ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 


1102 W. 9th St CINCINNATI 3, OHIO 
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MOCHESTER SECTION Koha / cen ectric Supply Ce., 
iate Members St. Pau 
' V anderlinde Meloche W i - , Excelsior, Minn 
Newman, R Otter Tail Power Co., Fergus 
Falls, Minn 
Lindsay & Curr Co., Quea J M Haarstick Lundgren & Asso- 
ciates, 8 Pau Minn 
Voigt K y Haaretick Loandgren & Asso 
ciates, St at Mina 
tate Member 
Student Mew fu K } General Electric " ' mTSs CHAPTER 


Rothatein siversity ; : M 
Ber kele Associate Member 
SOUSESAST F10NIDs CRATES MeConnell, P. E Verd-A-Ray Corp Duluth 
dent Member " 7 
=Apvee . , University of Miami Cora! Minn 


Weerken M 


Toledo 


; 


HEEN ‘ Associate Member 


A ssoctate Member Harralson M. G Consumers Power Co., 


Maddox j H Maddox Sale 


Grand Rapids, Mich 


WINNIPEG CHAPTER 
Member 
Spigelman, Max, City of Winnipeg Hydro 
Electric System, Winnipeg, Man 





Employment Opportunities 





Wanted—A Successful 
Canada Engi “Lighting Man” 


nto, Unt 
General Electric Co., who would like to g ito the AGENCY 
BUSINESS 
If you are currently 1e lighting business 
with a jobber or agency : . seman, are 25 
15 years of age, have a successful selling 
. record, a well-known lighting manufacturer will 
Pau help you get started on your own ir the 
Agency burinss We have an excellent terri 
Northern States I tory and will guarantee minimum earnings plus 
Minn expenses for an agreed period while you get 
Westinghouse Electric Supply established and ate other lines 
Mine There are a ) * no strings, no recourse 
hern States Power Co Eau against future earnings We want a man free 
fro conflicting lines ou have an oppor 
tunity to get established without loss to your 
ne 
Territory in question would require head 
juartering in New Orlear overing Miss., La., 
Ark snd city of Memphis 
Send the following information which will 
SLOTTED NECK con be kept in strict confidence until we have your 
. le permission to check 1) record of employment 
struction means cooler est & years: (2) record of earnings: (3) ree 
lamps—no dirt accumu sons for changes if any; (4) education; (5) 
marital status 6 nationality (7 age (a 
lation more up light, reasons for wanting to enter the Agency fiela 
attitude toward travelling. Address Box 
Publications Office, Illuminating Engineer 
illumination longer st Society, 1860 Broadway, New York 23 
Y 


less maintenance better 


fixture life. 


ENGINEERING DRAFTSMAN 
WANTED 
Must have knowledge of sheet metal fabrication 
of making drawing lay 


ethods and capable 

ite and lighting calculations. Excellent salary 
ALL- WHITE ABotTs °o L | i E At no extra cost ALL- Unlimited opportunities for advancement 

, Elect re Silv-A-King Corporation i635 «68 
reflectors are whiter WHITE finish SLOT- Paulin 
than-white, outside as FED-NECK construc 
well as inside They REFLECTORS a, oe sucalenes WANTED 
for all ABOLITE reflec 


give better illumination, tors. SLOTTED- NECK pn somone SALES gee 
Nationally ov anufacturer o slimline 


t 71 le for mod- . ’ 
and provide fo od Provide Cooler ALL-WHITE features Seeneueenh ond andescent lighting for is 
ern efficient plant , are original ABOLITE stitutional, con al and industrial buildings 
New 74-page engineered lighting 


tlop 

C/ Li At develog ments. product is well A r ite design, quality 

eaner Lig snd practical construction. Territories open 

in North Dakota, Minnesota, Wisconsin North 

ern Michigan, Illinois, Indiana, New York, and 

Pennsylvania 1 ‘ following among 

All ABourre reflectors fea- apchitects. ¢ > engzinecre and éictribe 

ture lifetime enamel per- ors. State ound and experience as well 

manently bonded to heavy other lin ?, ted. A ae n e — 

a ny, % 22nd St evelant 

gauge steel. These reflec 15. Ohio 
tors are unaffected by 
weathering, they will not 


a St.. Chicago, I 


appearance 


rust, stain or discolor, re- MANUFACTURERS’ 
, REPRESENTATIVE AVAILABLE 
sist accumulation of dirt Established, successful lighting and electrical 
and grime, and result in sales engineer, graduate and licensed E.E 
longer fixture life . desires additional lines (e¢ outdoor ium 
—- 7 distr. equip.. ballasts, desk lamps, heaters, 
ABOLITE LIGHTING DIVISION ete.). So, Calif. ares, Address Box 230, Pub 
The Jones Metal Products Co lieations Office, Illuminating Engineering Bo 
a Lafayette, Ohio lety, 1860 Broadway, New York 2 N.Y 
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Here is the most sensational! feature ever 
incorporated in a recessed lighting fixture 
Fronts and glass that “Snap-up”! They are 
easy to clean or relamp. The glass is securely 
fastened in the frame and there are no screws 


or cap nuts to worry about 


BLO-FAN 
Deluxe Exhaust Fan 
Finest exhaust fan made 





reason no.1] why pryme leads 


Lobes 


FIRST WITH 
SNAP-UP FRONTS 


PRYNE 
TATING HOOD 
With Fan and Light 
It tilts for cleaning 


pruyme 


fmm chymes with FINE...end means it! 
Box IE-35, Pomona, California 
Factories: 
Pomona, California; Keyser, West Virginia; Toronte, Canada 


Warehouses: 
Los Angeles; San Francisco; Chicago; Newark, N. J. 


Stocked by Leading Wholesalers Everywhere in the 
United States and Canada 
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CERTIFIED 
by 


Sola Constant Wattage Ballasts for Rapid Start Lamps 


assure long lamp life... 
reduce maintenance costs 


The price of the lamp is only a small part of the total 
cost of relamping a fluorescent ceiling fixture. There is 
also the loss of efficiency resulting from lack of light 
until the lamp is replaced, plus salary for one or more 
maintenance men to relamp. High maintenance costs 
are, however, no longer a problem with Sola-ballasted, 
rapid-start fluorescent lighting systems. This is true for 
two reasons. 

First, Sola Rapid-Start Ballasts have a higher 
open-circuit voltage (300v.) from the lamp to the start- 
ing aid for positive starting and consequent long 
starting life. 


Second, Sola Rapid-Start Ballasts have an unusually 


SOLA 
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SOLA ELECTRIC CO., 4633 W. léth Street 
PHILADELPHIA Commercial 7 
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low peak/rms current ratio (approx. 1.5 at 118v.)—an 


important factor in long lamp operating life 


In addition, the patented Sola Constant Wattage Cir 


° 
° 


cuit results in lumen output constant within re- 
gardless of line voltage fluctuations from 106-130v. 
Regulated operation assures fixture manufacturers that 
their units will deliver specified lumen output assures 


users that they get all the light for which they pay 
Leading architects, consulting engineers, and users 

want good, dependable, economical lighting. They can 

get it with a rapid-start fluorescent lighting system 


operating from a Sola Constant Wattage Ballast. 


We will be happy to give you all soit 
the facts. Phone for a Sola sales ‘V ' 
representative, or write for Bulletin L /: 
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like this adds spice 
to/your installations ... helps you 
achieve the exact architectural 
arrangement you had in mind! 


Yes, in lighting too, variety adds spice! 
It adds that touch of extra flavor which 
makes your installation more distinctive- 
looking ... sets it apart from run-of-the- 
mill lighting jobs 


Benjamin Trofferlites help you achieve that 
different, modern look because they /offer 
a wide variety of designs, styles and ar- 
rangements, some of which are shown here. 
With this one versatile line of fluorescent 
units, there is a combination to help you 
get the architectural and lighting results 
you planned. 


In selling areas, offices, reception rooms 
and similar commercial locations, these 
trim, clean-cut units enhance the atmos- 
phere you want to create. Because they 
appear to be a part of the ceiling, it is easy 
to fit Trofferlites into most any architec- 
tural scheme you have in mind. The 
“Variety of Light” table at right gives 
you some idea of the range of the Troffer- 
ite line. For complete Trofferlite “spice 
of light”’ facts, send for bulletin AD 6315. 
Write Benjamin Electric Mfg. Co., Leader 
Div., Dept. I, Des Plaines, Ill. 


with BENJAMIN, Seader Line 


Sold Excluswely through Electrical Distributors 
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ly too, because TROFFERLITES bring you 


--- the right Quantity 
of light! 


the right Quality 
of light... 








a. HOLOPHANE CONTROLENS® for 
extra beauty plus controlled light intensity 





width regular reflector 


b. OPEN for voluminous light output 12° width shallow reflector 
c. LOUVERED with patented one-piece nee eidel couuber cefinctes 
plastic louvers 
4. BAFFLED for eapecially uniform light 24° width shallow reflector 
e. GLASS ENCLOSED for lower for T1 Slimline, Rapid-Start or 
maintenance costa 
ri 85,100 watt lamps 


f. CORNER FILL-IN to fl! out 


rectangular arrangements 
g. SPOTLITE for flexible highlighting 


*: The Holophane Co 


1, 2, 3, 4 or 6-lamp unites 


Exclusive licensee of the Leader Line in Canada: KRobertaon Irwin Limited, Hamilton, Ontario 





